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#2002—067702 
[*£«] KM* 



«©irU >^i}Cfelt5 U >^ftcDl^;i/£$[5ti-£X5|g, £<fct>* 

[1^3(3] Cdc7-ASK^#C^ ^#^{Ca^i-S|f^^ncf2«©^ 

o 

C»^4] r&OX^fcl^tK ^^^©Cdc7-ASK^##:©^^- ^ 

i ) w.miti$m tmnm^mt.^ mmm. iz cdc7-ksm^m^mn z mm z ^ & 
' iii) mmm&$t, &£t$cdc7-ksm&fom®mM£*mmmz, nmt&w 
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cmmV >fl*fc<Z> «»ft^©Cdc7-ASK*^flc?SttftR0D*^-^?S 

ttfc#*&iWfcW3tf!fttSXg 

&U(Z>± U >«Sfcfe W5 U >^ft© l^l^Mf S^ft 

a) Cdc7-ASK*#fMSttWK, £<fct>* 

b) @B#I##: 1 JC|S«©T^ ,/BfcfB*J© 1 7#<Z>-fey >«3IS:-tr*, fro^K 

a) H hCdc7M8g&=t- K"f£DNA£, @B#l## : 1 0 jCffl«©T 3 ^ fifcBtffffr 

b) tffgH2oCDDNA&$&3l3l£-&Xjg* 

c) $&&2*ifegBK&igiK'*- 



ffiIE# 2003-3028855 




#2002—067702 

[0 0 0 1] 
[0 0 0 2] 

50 mmmmitGim m^^,mmm) > sub (dna-£*») , g2*© (#i£*P 
ABB) , MSI (#3SJH) jc^w-sr^^^^, ^mi^^ni#ic^T«^ii-r 

51 £ «P b T v>s 0 d ti * t? ic jWJffilJS J0©5iff K: W-^ s ^© * n - - y 

[0 0 0 3] 

ffttB©j»ffi#M^V^Cdk-Cyclinfc^ bti%j£ < #f3S<* 

[0 0 0 4] 
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# < mm s ft t ^ & mmm® * e> t> t. o cdss«s«»^t? & s mmmv 

[0 0 0 5] 

ST, (Gi-Sffr) fcfc^Tte, Cdk-Cyclini:«Srj©irU> 

/ x i/ a- n > * ^ - # mm tun m * ^ & o t v \ £ - *: # 01 e, & iz & o t v ^ § „ 
*%it>*>. mm^mmm^mm<D-^ thxmm^nr^Gdc7mmm a. Moi. bi 

ol. 59: 183-194, 1971) C^T, Cdc7Se«^^-— ^ttifefefl:DNA(Ol|[jS<Z)|W*& 

ttt&tciiii^sri:. *isTsm*mvT&mmM&<oft&itiZi&mT*&2>z.£ 

tfm£>frlZ$nte. (Mol. Cell. Biol. 6:1590-1598, 1986; Genes Dev. 15:480-4 
90, 1998; Genes Dev. 15:491-501, 1998) „ £ fciP#Cdc7<D^-i£?g<[$ki:, 
fflfflVzfZ-— v hT&£Dbf4SC#c#f Z>Z\H3b%nbftT^Z> (Genetics 131:21- 
29, 1992; Mol. Cell. Biol. 13:2899-2908, 1993) „ 
[0 0 0 6] 

mmz £ W £ Dbf 4<Z>$&JgfcJ:Ji£SlftT% «a§£ ^ & <fc tf»f?lfe M #T 

iWlf 3 ft TV^ (Exp. Cell Res. 180:419-428, 1989) a G 1 - S^IMBJCfcttf & 
Cdc7dp^~^T?Sf£©itJir©^«i < Dbf4©$63Stf G 1 flfcfflKmWwr * 

^hfC^oTf^SftTV^Olol. Cell. Biol. 13:2899-2908, 1993; Exp. Cell 
Res. 180:419-428, 1989)„ HlCDbf4li*HjSg|^T : ^Sg^t WTEJCflUB** § (Sc 
ience 265:1243-1246, 1994 ) ZLtfrb, Cdc7l4«lii©j^±lC^SftS|St$il6 
«&Ift|gim:iSteft*S£fcK«fc*J S#©W*&&hU:ff-LTV*Si:#*.&ftT 

[0 0 0 7] 

SEJCfc MCfel^-5W*Dbf4i©ll hJCfctt£* s en?'H37£B*i: 
•eft&rr- K*t-SDNA©#ilJC^35&LTV>S (#H§2000-135090-5f J. Biol. 

Chem.Vol.275, No. 37, 29042-29052,2000) „ H37&, DNA^$g<Z)|i§M(Z>on/of f % 
Wl^M^^fU^IH^-Tfe^o H37&, ^{Ct; b activator of S phase kinase(ASK 

)fc£#we>ftfc. 
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> • • 

[0 0 0 8] 

tSffifc^S*:*— if£&3 0 Wc7-ASK*^-«0?Stttt«IJiei«*Tf|R«fJC«r#l 
StiTfey, DNA<Z>1WR*iCjei«SJBK:J:#*r*. *©^-^fSffittSJBS:a 
BT»<«feh«^ M»#&Gl»K:i*lfeffi3*lfc<fcS. £©*Sffi*WfclU 
±JCASK35BK©&^l/*/b©£»K:|fc#bTV%S. "ffcfc^ ASKg8«tt*.0 
I«MI«l> ^©^ASK^M^bM^-rS tl hCdc7^- i£<Z)?gffi 

%i«jM»«f'K:S3» , rs. 

[0 0 0 9] 
[0 0 10] 

#S&BJ!#©-£©^<DW28iCj:oT, Cdc7-ASK^-ftr£MC iot'J >M:£*l<£># 
^fi&fc&jStf, ^#:©^$§^tC^^MCM(minichromosonie maintenance)^ 
(Afn6i*) i:#M£*l£:(J. Biol. Chem.Vol.275, No. 37, 

29042-29052, 2000) „ Z. <D & o &£&J| &B§£ X. £> Cdc7-ASKttHCSK 

&^#LT^|g^lC^^^^DNA©^S:5f^@rt-ilVNe) i E^;i/&iii'I 
[0 0 1 1 ] 
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mm&mm b & o t. ? sum 

SM, *f£flc, &5V^*Cdc7HLSK&^#:©3i&£ill0£ , t5o 
[0 0 12] 

o& »J, Cdc7-ASK^#©y >^fb#/8{c^£®^m> MflS©^?:^ 
Cdc7-ASK^-^#(D y >BMtflMI!©lfi»flMi feWIti JCtt, *-TCdc7-ASK|jE^ 

[0 0 13] 

©ftj&JCS^SVNT, Cdc7-ASK=3f^ — ^JC^Sflafcft^*©®* (*fettllE3t) 
[0 0 14] 

jas3SKfl:^«r, Iftft, »SVNttCdc7-ASKtt-&^&Bffib*»9!S:^Ufc. 

&fc*>#2&BJ!&, JKT©Cdc7-ASK1|^#(0*^---tf|gtt(D«je*iSK:H'r*. & 
-5 V * tt#$SHI§ li, #Cdc7-ASK&-&#<0 if IC #;t £ Jg« & 

itie>©*»iC*MJ&, »«V%ttCdc7-ASKUt^#, 3gb 



6 
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c) iff t s y y mit ® » * &w-hs&M* © * * - * fc H5£# w * x# 

C3] Cdc7-ASK*-&tttf, ^tt^Klfi^S CD ICSB*©#?&= 
iii) ttftKBK« ^J:^Cdc7-ASK^^'M^^^®« lc > 

ikb+tzjmmk*^ 17 ****** 

Sift W3t# » « x ® 
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[7] [6] 0D^^U-->^^lCJ:oTM^Stl5^^S:^^^bT 

C 8 3. ^©J?*=fe-^tf, Cdp7-ASK8^#©*f--^?SffiWjeM^y K 

a) SB^rj## : 1 Kl3B««>7 ^ > IMB^f© 1 7&©-fe U 

b) meicDv ®2#f##: lc^r^iMEBUcfcvvr 1 7&ic*B^*r 

• SrWfilfrsfe*©*^ ho 
a) Cdc7-ASm-##?SffifcR, 

[10] ^c©XS&^t?Cdc7-ASKtll-&fl:?Sffi*ft<Z)SS!3t*«S. 

a) t hCdc7^fiKS:rr- KfSDNAi:, BB^J*# : 1 0 lzmM<D 7 ^ J WMM 

b) BtffB2o©DNA£!gJa£-&£Xg> fc£t>* 

c) »3^stifeseKS:iajR'rsxs, 

[0 0 15] 
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[0 0 16] 

MCM2SaH©*3ttt^-e&«. fc: h MCM2© 7 ^ ^ MB#I i: * ft & 3 - F^S 
cDNA©f&«f5#[£. ie^J##: 2 «£ : 3&C^ft^ft^b£ 0 Gdc7-A 

sm&mz. @b#j## : 3 c^-rt mo2<z>, #t©7$;tiii: u ^Kft-r 

5. Cdc7-AS&»-&##, MOflfc&ft:, & £ V^£:7 U -<2>MCM2& U ^SMb* § 3 i: 
fc*, KtC*^IW#&tCj:oTffle)^lCStlTV%« Q b^U MCM2©N5fc$B**6>« 
ATI 7#BlC&ffi-rSizU Cdc7-ASK^#;tC j;oT#M^CU >»fbS 

ft s *»W#6«««!^K:L/fc*f^«s«rK*ea&*. 

[0 0 17] 



9 
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[0 0 18] 

15^J##: 1 fC^lTT^ JMmFlK&^X 1 7ffi{Cffl^-r<S&g©i2U >^SIC 

^Sfcfcgtfja&ftfcV^^ *©Ste*ttt, t: hCdc7-ASK^#K:J:oTU >M 
[0 0 19] 

, fcti«4 0 0, If 3 0 0, &SV^2 0 0 JSTF©^^ fctSIttiT? 
SRgBK&JBv^HTtffc'rszifcKi.fcoT, Cdc7-ASK^#:{c«kSU>m 

[0 0 2 0] 

-if: 3 C^bfct: MICM2©N5|tSB«CD 1 3 0 S mfrbte2>WiKMnX"2bZ> 0 K 
*JIS^ e>ft^.T 17f S iC&g-TS 12 U Cdc7-ASm-&#iC <fc o T U >ftMfc 

[0 0 2 1] 

Bfttf, Xik, #*P, fe*t)f/*fcttifAStifcr^>'BIBB^6*y, 

hCdc7-ASK^#:K:«fcoTy >B&tt3;|xSge»&««5BKfc UTM v^rfc 



1 0 
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[0 0 2 2] 

i 7^{cta^-r^^@tc®jS2ti-g)^»5:-H'e) 0 M©75;wj™st 

[0 0 2 3] 

mfc2*l£^S«£J3V^;!:£: : & , r*#So fchAtft: bCdc7-ASK^i^»> ti b 
MCM2<D#&6>1 : \ V^X©MGM2=foU>^b1-^o Ifc^oT, ^?XMCM2kfc, # 

[0 0 2 4] 
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(Z)MCM2{C£VM:&, 2 6&CDizU>2>\ 1 7fe{C^|ef^&tt{C^>§-fe U y£&& 
o Lfe^ot, ^9X©MCM2»f^rS:3IStSa«K:3pJffl"r'S»^K:tt, 2 6&<Diz 

[0 0 2 5] 
[0 0 2 6] 

fehiil ^M@lCj;oTMCM25t^S:^S-&feMSrlli6MlCBLfe„ 

t^^^CHis-Tag), jS-D-tf^* h GST (Glutathione 

S- transferase) , h Myc, Xpress, F 

LAG^&MV^r£#T*££ 0 M^H GST&J§V>*itf, L fcSSK^Glutat 
hi one Sepharose 4B#^ Aft ^T'^fCffii^S d h#T'££„ 
[0 0 2 7] 

if mo U >mSlc^M-r S i i: <fc o T, SSI &J!ft U >BHfc L 
Mjer SXSfc^tf. Ifc^oT, SKSBRCD, WJCCdc7-ASK«-^#iCj:oT 

[0 0 2 8] 

^^©cdc7-ASK^#:(Ddp^-iffStt(Z)^^^tt, t&iaasit^aiit, Cd 
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«fc»JJI#«rK:tt, »3R?Stt©»^JcaibfefflS, p HKHMPSjH, fro 

fc t i i e> ^ff ^^t i t S„ PH7.0-7.5IC 

[0 0 2 9] 

Burrs) s^sts^tay, Mtsrt^is. 

[0 0 3 0] 

Cdc7-ASK^-^# CD * ± - if & JEW, K^M? £ 3 t «H b V > „ b 
*Stffcii?%> a>«v^tty>ifcfls^«jS:ftJtt«rK:iafe'r«ii:««*C^S. 
1 ,ug£Lt, If 0. 2-1 /igfcMV^,, *fey ATP £ L T £l 

xJio. oimMjgiLfcu mmo. 1 ~imM£&& £o«2roir-*u£&v^ te&Vy 

[0 0 3 1] 

, fci:i}i5 0-ioo»^cj:y, *«5B*©WHfcy vlftflitfJB^ 
y >gfcftK:*&X&l$rott, gSCMBSItfXMft, R/SI&f ©Cdc-ASKft 



1 3 
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[0 0 3 2] 



a sty >mit<Di"<fl'tf 



y ^^^©Ciftsi&H^ra&Ji^ it, k»*©u ^BMfeEHt&wjfe"'*" 

T*y >IMt*S©K:&Sfcfsm©*&*B*i: bT, «»*»©y ^gMttfSffi&SlJi 

MbT, y >i^tK:&5?fctt»©fi»/.h3 < & 

[0 0 3 3] 

assts & ©©*»## y >gHfe a *it l * 3 ^ £ ic & s . r © j: e> &^t* a, 

H«K:y>»ft«f£&f?« , t-Si4:^T?^3&v>BriBffi3S«&s 0 Ifc^oT, ^© 

[0 0 3 4] 

t i 7&jc*B^-r-5&«©-fey >3SStc^wsy >ift©i/^;H:itt5ii 

s-^tfo sKawftjcfew*y km*, i 7&ic*a^i-s& 

[0 0 3 5] 

•fey >©H»y >mflstci:oT^?sffi^<gT"rsj>t#:&mvNS3t^T*^s 0 & 

So 



1 4 
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[0 0 3 6] 

v 

•feu >^aicfe^-5D vakflscDu^fewaj-rsst^tt^ 

ffi^Ifr&fcS'&J**:^ K&JBVASifctfT?^*. ft«UK4:i**-&^^ K© 
JSStt, ^ ^ < ^ =fe 3 J^_h. fc£;tfe£5jeU:, Ml 0£Ui, ^K»10~ 

-S9It^t§ii:^i5. ^'J7-se«i:bttt, fctx.^- 

[0 0 3 7] 

s„ igflitstifejfii^&iajRstifejiiiiittt, ^^©m#&-^tf*jijfii5f tits 

[0 0 3 8] 

So 
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[0 0 3 9] 



jK&Kar-f r^#«Tffs*. 

yy K-v&i^tsrii^ts. 

[0 0 4 0] 
[0 0 4 1 ] 

t^fei^bttt, 7;i/^-i^-fe-r>-r y^*$/7*- b (fitc) „ u-#$y 

P^V^Xi/TZ-h (RITC) „ 7^f3xniJ> (PE) ^^#ife>tl<5o 

7M';^7 7#-if> iffiihX7 7^-f, J/h^nAcW 

[0 0 4 2] 



1 6 
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[0 0 4 3] 

^ & r if s; >ft l t 33 w yit v fcmm zrwy-v 

[0 0 4 4] 

ft«, aMraKosRfcfcjcfcjctt-r*. 

[0 0 4 5] 

fc, **tt£JW<z>#:R%WK:|^3*i'*\ M/>f«, Mt^> -fe 

« £ ©ffift b fc*»ffi£«tfM*, i&SJClS b T >y dp y {fir Z> Z. £ £ S . 
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[0 0 4 6] . 

*b t> o T SCdc7-ASKtK-^#:«ffitC <fc §1^^ ®*ftfl&C iot, WM^<D 
[0 0 4 7] 

c7-ASK©3f^- ^tSffiSr^e&tCMS-rSCl iltfTftS. -Z<Dffi^ *^W©^T 
&fC^t5V^Cdc7-ASK<Z>*^-i£$S4£&M5£*t.5 d £ K J: o T, Mff Mt^M 

[ 0 0 4 8 ] 

Cdc7-ASK«, MMI§SC£VNT«, WtCSJBJCfl&V^ffi U GlS9iCtt 

Mffi^Tt-So Ifc^ot, Cdc7HLSKGD*^-1?S&ft<Z>iW£tt, IWlfiOGlJB^ 

&siA©^©ffiKi: bttitfe§ 0 smmm<Dmmizm^xmm<^mm^ 

MmLT\,\Z> a J:*J£#l$K:tt, 8ftM^£*3ra®W£3r8(IC <fcoTCdc7-ASK 
[0 0 4 9] 



1 8 



ffiliE^ 2003-3028855 



#2002—067702 



KSB«, i3J:tfCdc7-ASK«^#igf£ft*i:&, ?£tf>i)~iii) 



i ) **Mfc-£JKJ ^SfgBIi:?: KlGdc7-ASK«-£#;iStt4&« 

i i)»f^i©*#Tt% SKM a* £ Cdc7-ASK«i§rflt?£'l»« $ i± 

iii) fe«fc^Cdc7-ASK«^?gffi«f«4l&*g«ftKl, ttlfrftefe . 

c)ttfgBu >g*ft© msfcit&®<DCdc7-&sm&fcfe J &mK<D*'r-i£m 

[0 0 5 0] 

-tiB^^C^T. Cdc7-ASK«^#?gffi«fjBti:tt, Cdc7-ASKHt#*i:»|B»K: 
[0 0 5 1] 

t*^s 0 •rasa's, mmm&m&mt.^om&nm&ftt.*. useiou^ 

>HMfc© l"</l/#, ti hCdc7-ASK«^fc^>^ra.^- h L/fei^t^bt, 



1 9 
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[0 0 5 2] 

H hJCffl*^«Cdc7i:ASK©*5Stt^»n?S>S 0 hCdc7£=2- Ki"€>cDNACD 
i&MM : 6 SC, Sfcbb Cdc7c7) 7 5 7 ME9U £S2#J## : 7 {C^ b 

fe„ hASK&n- K"T &cDNA0>*£gfB?rj£iB#I#-ii- : 8 {C, *fcfc: h ASK<Z) 

75 7 MB3J &IB?!I## : 9&C^b£„ itl&^»OCdc7, VN&ASK}C*f b 
T> ^^<Z)Cdc7-ASK^#:vS'K#>^$:#^t-<5#if^- ; -y htlt, fcHX 

Will hASKilM&S^t&^-rS^ 3f^— -t?$Stt&#*-SCdc7-ASK«-£ 

, ^cfc^ASK-9-yrL-y h^me> = 
[0 0 5 3] 

(a) IB#J#-5§- : 6 K$ffi<D&mWM<Dn- F**fe*tf3KU 5? * V^^ 1 F, 

(b) BB#F#-& : 7 &CfE«£©75 -/ BIHB^ff & =i — K^S&MB^J&^fcaKy 5? * 1/ 

(c) SH^J##: 7CgB«©r3;BHB#UC;feV*T, UfclM©7 5;l^ 

ff& #in, feitf/*feii#AStfe75;Si^&4y, Itrian h 

(d) iB^j## : 6 \zum<Di&mmmv>-n- K««fettf*y * * F£* h 

'J>i;x>b^TT?A>f7*U ^VXU ffrlBtl hASK£©^#£7£j&bT 
ilgfitO 'J >f W t §tM & & 3 - Ft 5 )Jf U 55 

* l/*-^ F 

[0 0 5 4] 

fc hASKi:CD«^«:^bTaiKSa*©U VfM&ttSS^Si^ 
tsrtlt &©J:3fCbT*B , r SZlfc^tS. ffcfr'fe, *i*±8BJKU^ 



2 0 
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{k*M$,-?2>cdc7V73.-v F&, iff fat: hASKi:©^$:MbTSIgfi 
[0 0 5 5] 

ft, aufBfc FCdc7£©^i§r#£^LTSS£^SJt©y >SHb#M£;£*f 

* *mm* & m a sc&, *^ro©cdc7-Asm^#:?gtt«iic & s ask*?- 

(b)MH^rj#-^ : 9 tcfB^cDT^ y M3£f& a - V 
F, 

#in, fc«ktJf/*fett#ASftfer^7»iB^&^y, t&fatib 

(d)SH^!l§# : 8 lcffi«<Z>S£K#J<Z>a- K««&-£tnKy 5? * Ft X F 

y >S^x> hfc£#TT?A>f ^y ^VXU f&SBt: FCdc7 &^/&bT 

? Utf^ F 

[0 0 5 6] 

? is*?- K£fc hCdc7Srn- Fi*£f«IS^e> &£DNA£ £ %&c^&?i£0 



2 1 
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[0 0 5 7] 

h 1X 1 74-3 4 9©TOCffiat§7 5 «/gfcffi#F**£>&<&Sfi 

cdc7ii(3D^^<Z)^i:, *-^—tfflltt<05l3SIK:^CDlH«-e**ii:€: 

[0 0 5 8] 

^^fc^T, ±fa<Z>Cdc7-9-^:x:^y K v^iASKI?- ^n:^ >y h £ n- 
^y-n>^Jcj;oTSt#^-5^t^-e#So cDNA^ ^ y - £ VTIZ, 

if coK^»Bi{c fi^ti) ^ >f ^ y - & m ^ z z. £ § . 

[0 0 5 9] 

^*©*fiK&Mfc»*£fc#TfSS©T?M*bV\. ^|§^(DCdc7-ASK 
«-&fltfSffiftK£bT, fci:A«IfitttMStfet hCdc7i:ASK^e>*iS 

[0 0 6 0] 

fcfc^.«*»W#&»±. ifiDcfc^J&^^aaJSKllSlC^bTVVSCJ. Biol 
. Chem.Vol.275, No. 37, 29042-29052, 2000) . «fc yAflt»JCtt, fe£*.tf#C®X 
ga) -c) {C b fc # o T A&iMltt & ftf# b T , m ffi V > £ Cdc7-ASK«-£#iSffi 

a)t: hcdc7-9-^nr.^ K^-SDNAi:, hASK^^rL— y hfcn- Ft" 

& dna a *m&mm Kmx-t 5^fy7", 
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[0 0 6 1] 

H%IS3tStl'f, cDNA, 4VADNA, -£j*DHA*te* *l<5 0 fflx.ll k: hCdc7i?-^ 
n-v y h&n- K^SDNAfcLT, S23«# : 6 £^b£i&Sf2#I£^lJ-£DNA£ 

[0 0 6 2] 

DNA&frjJSf&r 

[0 0 6 3] 

B^H^Cte. Spodoptera FrugiperdafijfccDSf 9lBJ3S^Sf21||HJiS, Trichoplus 
ia nift5fc(DTn5M&^£r £ ©$B»£rf?Ifc;* tlT £ »J (In 

vitrogen*±$t Phamingen*±§g) , £ fcATCCfr ^A#1"-5 3 £ =fcT*#.&. Cdc7i*- 
^-yK & XTfkSWfa—y b KfSDNAH Adp^ n 

Zl4xe>©DNAS:-9-y^n~->^b, #e>*lfc:/^;* ^ F£ A^fan ?-f;i/XDNA 
*, MmMflSWT*Cdc7i?-^rLn^ hiiASKiJ-^any hi:SMiStS. 

[0 0 6 4] 

N^>X7T-^^^-ilbTli> miR<Z)pVL1392 (Pharmingenfttg) , P PAK8 
(Clontech*±§g) , pAcUW51 (Pharmingen^±|§) , pAcUW31 (Clontech*±|g) , pA 
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cAB3 (Pharmingeh*±iS) & £ *ft^Z> Z. »K1, CdC7*^any b £ 

^-JlbT^i: bV^ 1LHjL\£* pAcUW51 (PharmingenftlD ^ifO^n^E- 
$-&2oWh7>^77-^^-^ PACAB3 (Phar«ingentfc«) fc£<Z> 

•e ft € tin & s t> © & i" * 3: ii =fe t? s & o 

[0 0 6 5] 

A*3.n?>f;i/*DNA£LT», BaculoGold Linearized Baculovirus D 
NA (ffi££* Pharmingen?±Sg) , SF£3ffBaculovirus AcNV DNA (Pharmingen^t^ 
, Invitrogen*±$9 fc^JgV^ |fft, ^ a n^^f^«:««U 

[0 0 6 6] 

JR*S £ k iC <fc »J . *»W^CMV^SCdc7-ASK*^^*«e*Kfc#« Z 

. iajR&»*iC-rSfcftK:, Cdc7feJ:t> , ASK©V>-rtt^\ &£VM«#fc:> ®^ 

[0 0 6 7] 

A) £ hCdc7if^rL- >y h 8:3- F^-SDNAil, fB#I## : 1 0 }CSBHtf>T^ ) 

^SB^e,&s^a^*fe«m^e^^atg^cH^MQ^?:3--F^sDNA 

B) i&tazio(Z)DNA&^m$-ti:^n:m> fc^tf 
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[0 0 6 8] 

*|gljf#e,«>tttticj:tll& ^®«OD^lCfeVNT»tl MSK«BK©£*T?» 
fe<»£-ASK 10) fc#AbT»aS**ZfcK:J:y, 

^»tt«:3j!f**aCdc7-ASI*^#«tt4Mtfe«t#'t* - ttfT-fet-o * fc#$8 

Ki-*DNA&fc hCdc7&=l- K-rSSSSg^^^SDNAfcil^lC^^^^ 

#ttic ±ot, u >a<ft;*s«:&w«u cdc7-ASK^-r§ u 

[0 0 6 9] 
[0 0 7 0] 

XfiA)T?tt, ±fii:H*©t: hCdc7*^an v Mfca- FiN&DKAi:, fci MSK 



2 5 



ffiSE^ 2003-3028855 



§200 2-0 6 7 7 0 2 
ft#e>3 4 9*1(875 , WBmc«S**«M«»«'*»*- - 

SSSM . *fe. cDNi - ^ DN1 - ******* 

[0 0 7 1] 

• s^maII^ - 

[0 0 7 3] 
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[0 0 7 4] 

T (Glutathione S-transferase) , ^tf l/K3^», V/l/l* 

My C> Xpress, FLAG^fcJB V^S £ il S. «*HU GST«:MV**ttf, 

Glutathione Sepharose 4B^j 9 if ^#^lC5ff|Sf £ - 4l#T?S8 S. 
[0 0 7 5] 

tttt, |IHa(Oi)-iii)K:ffi«CDV^«fn*^©IIWS'Tf. UMBKv £J:tfCdc7-ASK 
feftBtifc^**. ii)W»ft#Tt, »K^e»i:Cdc7-ASK^ 

[0 0 7 6] 
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[0 0 7 7] 
[0 0 7 8] 

^ - *»ttc* -r & MFfttS ft * m+ Z ft B » * * -fe© MFfWB 
ftua©:*^ftffl&ff'**& 55 {c > ^fe^r^-^SStt^^**.®*^ 

So 

[0 0 7 9] 

*8sC*t5v\T," (Mc7-ASK*^(0#^-*ISttftll»t"*f^M«: : ti**fl2^* 

#tf, cdc7-ASK^#©^^-if^ffiftii®i-r§#Mft^-rsfb^©^^ y - 

[0 0 8 0] 
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[0 0 8 1] 

tilt, cdc7-ASKtlli?#:<Z>^-^^^ 
S, 

[0 0 8 2] 

V^. bfe^ot, Cdc7-ASK*-&#©*-*— «IStt©H»K:J:oT, «*t5®£ 
[0 0 8 3] 

^$tl^^%CDCdc7-ASR^#:iC^-r5#m»> * »J 4M*»T»*« - * 



2 9 



ffi§E#2 003-3028855 



#2002—0 67702 
[0 0 8 4] 

[0 0 8 5] 

», v>*«*ici*, twattttartc* #i*.tt£ftS8K 

s * tHM****** * - «IStt ft mf * k * 

mhsbk* fesvN^itriEm^^vN^ti^ii, ±«©*-5ft*«ft^i" 

[0 0 8 6] 

%fiK©BSA, fc£t«SM^0.2~10% <#*b<l*l%) 7 
T*ill« BUT, 3W«K:ait5vST*»«&3EK:»3WK:ttlB'r* 

□ 

[0 0 8 7] 
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J. Sambrook, E. F. Fritsch & T. Maniatis (1989) Molecular Cloning, a 1 

aboratory manual, second edition, Cold Spring Harbor Laboratory Press 

Ed Harlow and David Lane (1988) Antibodies, a laboratory manual, Cold 
Spring Harbor Laboratory Press 

ffimm® (1994) mx^sw mm-fuh^-^iyv- 
mm&ft. ffimm. mmm* (1995) ^mmm^mi • n 

[0 0 8 8] 

(1) ASK?gtt K^>f yv>m%. 

<f?ofc*§lk Dbf4-motif-miiDbf4-motif-C©*,&tl«, "StSttflSKl+^Tf 
&£-£&#£bTVN.5(0gino E.et al.,J Biol. Chem. 276:31376-31387,2001 
) 0 45»SIHP#CDHskl-Hinl/Dfpl«-, H bGdc7-Dbf4lCffiS'r **^#Tf»S. ^© 
*H(C«^T, t: ^ASK^C^V^T : fomotif-^l^motif-C(D^^t^*/^F^-r> 

#5g##Himl/GfplK:S3tt«&* motif-Mi:motif-C©BHS&j:b^bfeM^%llIl C 

[0 0 8 9] 

JMfrftKlfc, IB3«# : 9lC^HbASK©T^yMiB^e>> 173^&349» 

^^^y^^\mm^v=L-)v<D^^x%^z.hi^^}iwm^x\^ 

[0 0 9 0] 
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( 2 ) Cdc7-A«*£#*SttW*t»*JB (Ds<V$- 

*MC6V^, fchCdc7fcASK<Z>iSttK*>f >^St5fefelC, GST-TAT 
-ASK(minimum)-HA-huCdc7i:V^e)^7^^ KfcfMbfc. ^ GST-TAT-ASK^g 
BK#m^?*-GST-TATll«:ftMKbfc. ASK^TtfcCWRW*** 1* < 

NotI) 4iAb, i©*>f MCHA-Cdc7£#Abfc„ *©SVV HA-Cdc7<DtftBif&C 
RBS (y^V-A^IS^J-Shine-DalganoIS^J) fcffftlbfc. BtfjfcRBSOtfitHC 
GST-TAT-ASK*»&HA-Cdc7*T!-**T?«*Sn, t>fco<Z>* Mfcfr & 2 

[0 0 9 1] 

JKT©2oO^>fV-S:MV>'r, t: MSK(Z)cDNAfr e>173#£>349#B<Z>T ^ 

minimura ASK-N (Hindi I I) 
CCC AAG CTT GAC ATT AGA TAC TAG ATT GAA : 1 1 ) 

minimum ASK-C (EcoRI) 
CCG GAA TTC TTT CTT TTT AGG TGT GTC CTT (ffi?'J## : 12) 

K?$-Klt, GST-TAT-HindIII-ASK-EcoRI©J(|lC#^^lB^^^'"t v ^- GST 
-TATll^Jt-fcbTtt, P GEX-2T-Tatll-TK^#-£MV^ 0 

U7^;t^?)*5 TATfg^J (YGRKKRRQRRR/S2#I## =13) GST^ 9 % - &C 
j*A3*lfe*B&&#l' , CV^*. TK<Z)HindIII-EcoRI-9--f h&m^bt, BfltCPCRT? 
^IbT^fcminimum ASK*#A**£ HindIII(Z>7 I/- AttAAG 

CTT ilfcS dO/^^-'CliEcoRIiM h ©1" <T«fc3FRAMET»#lLn 

[0 0 9 2] 

^lCEcoRI-NotIT^^^-(AATTGCGGCCGCWJ## : 14)&JBV*T, GST-TAT 
-HiwlIII-ASK-EcoRI©BcoRI«:HotIK:«bfe. »V*T\ *©:/9>f V- feffiV^ 
bCdc7©cDNA3^6 3- FWa^fc^lSbfc. 
huCdc7-RBS-N(NotI)/fg#f## : 1 5 
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A TAA GAA TGC GGC CGC TAA Gaa gga gAT ATA CAT atg TAC CCC TAC GAC GTG 

huCdc7C-NotI/!B^J#-t : 1 6 
ATAAGAATGCGGCGGCTTATGACAAGCTCATATCTTT 

huGdc7-RBS-N(NotI)(3[)^Sie^J^> RBS £ ATG{Cffi^-t £«c £/Jvfc^rt^ b tc 
. ATG«T©«»»in?a-F3tl*T5^»BWtt. MYPYDVPDYAFSPQRD (@B#I 

17) fcfcU; 3©e>t»MYPYDVPD^HAXtf b-^lC^^i-^o 
-T*&> HA^yK:*lilV^Tli^Cdc7©l 4#BJet»<Z>r5 7»flBW&3S«SbfcT^ 
7»SIW#&fc*aBK#»*2*'*- jfcKli**&J:3K:»*fcRBSfcttttbfc 
2o©a^«il : foJC@SR$tl'5 0 

[0 0 9 3] 

( 3 ) mmk&vz cdcY-ASK^^Mi? © n mm 

(2) T*fllii£Lfc'<* # -GST-TAT-ASK (minimum) -HA-huCdc7£. :*j®aC600lo 

Ion & fctR b fc & & - 

J*K*aiUfc*]**HU 4 0 / ,g/.l©T>t:S/y >ft**-T6lW«200 ml\Z 
fgb, S7T3Tf«llfe. ig#?£©0D600#0.5lCfcofc££5T% IPTGfclmM 
C«J:5i:WlU a&lC8BHBI*«Ufe. «fc»ATfBURU m##> 20ml 
©bufferA (40mM Hepes/ROH [pH7.6] ImM EDTA, 40 mM potassium glutamate, 10 
% glycerol, 1 mM DTT) ICHBL&. StoW 
(**ttiraO JC^Hbfe. BT^M^lClmKDglutathione Sep 
harose 4Bft«A!lfc. 1 WW*K ttAbfc*, * ^ * glutathione 

Sepharose 4B&ISJfcU f«J&#9 ACS§&TbufferAT* J: <«l>bfe. iJ^hifs 
fr-J*<D2 O^*J^±0bufferA&^V\ »ffi«©OD280#0.01«TKlfcS* , 'e8fc 
?£bfco -£0)^, 20 mM glutathione buffer A, 3I£I^VnT50 mM glut 

ath i one -5 buffer AT?f8tttbfe. 

«|»K:|»ffianfeW^ftSD^PAGET?^li«ICiWftftbfcfcSS, GST-ASK ( 
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&f5 0kDa) fcjctf, HA-Cdc7 (j^65kDa) tfftftgS *lT X £ tffllfgS tlfc. 
[0 0 9 4] 
(4) iWilK:J:SMCM2(l-130)©#3Sfc»JK 

Jurkat cell$tP> % ISOGEN — > Cat No. 311-02501) £fflV^tot 

al RNA&fMSU You-Prime First-Strand Beads (77^t A 7 7;i/VS/T*±Ca 
t No. 27-9264-01) £MV^cDNA£#§gb£:o £ <5D cDNA 5: MM £ h X , Expand H 
igh Fidelity PCR System (/<— U — *7>/\>f ASfcCa No. 1732-650) £TSB 
(D7^J V-£^Tfcl hMcm2(l-130)© cDNAfcifiMb £ 0 # £>;ftfc390bp<DPCR 
^SrflfRS^BamHI^XhoI-e^b^ ^JM©^'** # -7?&£ P GEX-4T-1 ( 
7-7>>t^7 7;i/Yi/7|i) ©BamHI / XhoIiM h n --ytfhfc. 
#f£&5£U #e>*i£cDNA<Z>BBJtl#fc MCCM2 (1-130) & S z. £ %mMLfe B 

Forward : 5' -CAC GGA TCC ATG GCA TCC AGC CCG GCG CA-3* (IB#I## : 18) 
Reverse : 5' -GTG CTC GAG CAT CGC TGT CAT ACA GGA GCC-3* (IB^JS# : 1 9 
) 

[0 0 9 5] 

MCM2 (1-130) /pGEX-4T-l£:*:fliSDH5a&C, TOIbfc ^<D*mM £30°C T* 

mmmmmvr^ mxm (6oonm) #o.8jc&o £ £.?.?> -cmmusizzo-c ic 

TW\ »»S^0.2mMIC«s*J:^JCIPTG&iD^ 20°C, 16^^§l^> I»bfe 
o ^»^:^:M®«> *^©"5nSftjBI«»t (PBS, 0.1%TritonX100, ImM PMSF) V 

^«T*i5oooim«3o^wasi^bT, wttw^a^afttM^fc&^mofc. 

^;ft&SDS-PAGEM^$cgft£<fToT GST-fusion Mcm2(l-130)^RT?t<f£W:$HC&£ 3 
££5tfgbj£: 0 2mltf>GSH-Sepharose 4B (7 > 7i/^A7 7^7i/7) afrRbfc* 
^ A fC Br^ffiHf ^ & $5#n b «fc$£8t (20mM Tris-HCl P H7.9, 0.5M NaCl, 5m 

M imidazole) 50ml7?Sfc?£U *§ffi?£(10mM Glutathione, 50mm Tris-HCl ,pH9. 6) 
T?2«l"rolO*»ffiL/fc. ^^(A280nm)$:M^b0.mJ:&^©T^CDPBS{C 
— fl»3a*f bfe. MfrbfeSQtt, ffiMCM24$|**ft#«:/SV^ Western Blottingjcj; 
U, GST-fusion MCM2 (1-130) T? & 3 r £ SrflSggbfe. 
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[0 0 9 6] 

( 5 ) *MCH2a>4fcU >BMfc8Mfc©4*£ 

^b-C^#<#«^SBP^8^m (Fl, F2, F3, F4, F5, F6 NF1, NF2) M^b 
[0 0 9 7] 

*y:Jj^l/**FftH**fc^fc*ofe. zftfc, MUMS*****-™! 

±lc * n - >ft b fc . uism»R<z>s«»«« ft h wca**- « s * **^r««s 

/<**-T*&y, histidine-tag©oVAfcMCM7£fc%lC, #«|WCM2&*»3H 
tSl^M'?^ Histidine-tag(DMCM4ilMCM6ft^^"rsm 

„ -tlfr^, riy^^*^AK:J:yMCM2-4^-7«^(Z)affinity«KS:fe^«so 
[0 0 9 8] 

g mmcM-A-e-im&mm® l -o* - * b fc. m icmonoQ* * a 

(Phar«acia<Z)SMARTS/^^A*««) ICfcUS&IC, MCM2-4r6-7«^#«:»»b 
£ 0 0.3-0.35M NaGHC^ffiStl^tr-^®^ft^"-^ b > 3t#T b&^S&iSTS 

ft«V^GST-ta«f«f*T?ff«b, *»*t?»«U #«bfc. £*l 

iU Mstidine-tag«35l/<^*-.(pT7-7/pQE30)**VM*, GST-fusion^K 

*#-( P GEX-5X-3)ic*n-:Wbbfco «p*MJ:rFT 9 
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mmmh. =:y*/b#9A**V>a:gliitathi<me Sepharose beads* =y A Tiffin 

[0 0 9 9] 

bfco 

[0 10 0] 

*fc, MGM2ttin vivo&C*SV^%in vitrolC^VNT*, CdC7|C J: »J U 
[0 10 1] 

£*t&«D***&, MCM2©!«|©Cdkfi J:0PCdtf7IC U >»ft»ffi(S27/S41fi 
J:tfs86/S40)#»«ri:ftH36l.fc. S feicZLOU SDS-PAGE±T^7 

26)KI«af *t MCM2<D1 7|{fc©*y>3MS(S17)tt, 1**180T * ;»#U * 

K zmmz b * < cdc7ic * y y a n* s * 6 * * * 

[0 10 2] 

( 6 ) tfcy ymfo*??- FJftflK&ffW 

CdC7-ASK*-&*ttt: M*»2©17»B<0*y >J»ftW*»lcy 3/«flS**" 
[0 10 3] 
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*»J >*tt»ffifcbT*Jfebfefc hMCM2dt>^^|C©17#g©'feU>«SS:^ 
to, io»B*»&20»B* , «flE)r^^lWW!IK:«ai-*J»T© 2*©*:7*- F&* 

U >SWfc*^ F (Mcm2- P hospho-S17ilIB-r) : CRGNDPLTS (p) S 0B*!J#* : 
2 0) 

#y>M^^F (Mcm2-Sl7£fE1-) : CRGNDPLTSS (lB#f#-£ : 2 1) 
[0 10 4] 

[0 10 5] 

ufe«v^^ F#MT*«mmffi^vN<z)T% a»^^ fm* y r- 

keyhole limpet hemocyanin^TKLH , CALBIOCHEMftgD feJSV^fc. $#IC^V> 
P hosph©-H8-S83fcKLH«:*««lTf»*MBS (m-maleimidobenzoyl- N-hydroxysucci 
nimide ester, SIGMA*±§g) feMV*TJWftt*S*, KLH-Mcm2-phos P ho-S17S:ii? 

[0 10 6] 

KLH-Mcm2-phospho-S17 20 fie/100 (i\&&mQ fis/100 (i lfc-WPfttf-fr 
dF£^tfVtf*©llS&fcy©&&tCfflV*fe. -tUClOO Al©7D>f h^7 

wau^cD^Tttwcrftaife^ofc. *«tt2«w£fc3iafre>5iitf?vv nam 

B^^mM^(D^m^mUVr^ 0 Mcra2- P hos P ho-S17£Mcm2-S17& 
bfcV-f # d #-f # — ^ V — F &«V^feELISA»T?«M£bfc. 
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[0 10 7] 

+&tamfo±mo>mm<D®.> mm**). Ufa (itioiam) * ami 
mm) > %m (.M&nimm) & iiM^iiu znzmWiVMLfco Ufa 

[0 10 8] 

;L5^C?#^bfc^ PBS^bT^fc^ofc,, PBS IC^Mbfe^ 

[0 10 9] 

#J^b#^A#§gSC&> Mcm2-phospho-S17^^^^ F&«V\ MtM*^ 
^IC», M^-SHltr^^ F£ffi^£o ^^^^ Kl n>&&5 mltf)0.1 

lfcBlflf*K:|*iWb, i ■M*K^«f-fbbfcCHBr«itt'fli'fe7rn-^ 4B (7rii/ 

TS/TttSS) §riD^-fe 0 4X3 Tf— Bftfl^ 2MCMf&U #9 bfc. 5 

~10^*©PBS^#^A£Sfc?§^ t77H-^ 4B M^C^oTV^fSffiSfc 

[0 110] 

AlCMbfeo PBS/0.1% TritonX100*Z?Sfc$#bfc^ *9AtCiR3lf bTV%S*ftU > 
H-fb^^K*t#&, 0.17 M glycine-HCl ( PH2.5 )t*iffilfe 0 »ffibfe*S# 
ttlt^'jCl M Tris-HCl(pH8.0)«rJiSitI^.Tif^b, PBS &C*f bTM#T b, IftMcm 
2- P hospho-S17^^®i:bfeo PBS tcWbStfe^ £*l&l»JKB:*/ 

^A"e^>SMcm2-S17'fe'7TD-X 4B #^AlCjtbfc 0 IgURJB* ^.MC*!"^ h 
JC <k U , mMcm2-phospho-S17m^W^*^#^t'^# U F £ 
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AlC©5ii±-fiC, AyAtll'Jtl). I&IK#:7A£PBS/0.15S TritonXlOO^^ 
WL. m^^l^^K^L^mmt, 0.17 M glycine-HCl ( P H2.5) "e^ffi 
bfc„ m&&> #tfPBS/0.1% TritonXlOO T?¥ffrftU *U>MflS^ 

• Kiftft # « &7t>± IC iftJR $ ti § * "?> ^Mc«2-phospho-S17^fle£MIf SriftJRM 
*9AJC. iUIbtlbfc. #y>*flS^^K«fP^l/-bftffl^fc EL ISA 

[Olll] 

^y^FS 1 itig/ml ic&&J:-Mco.i M&gjUftftrtt ic^bfc„ rti&ELlS 

(IX BSA, 5% Sucrose, 0.1% NaNg/PBS) m*fe*J 200 f^Mb 

y ^BMfc'*^ K (Mcm2-phos P ho-S17) Htg-fb^ V~ ^ft^tlffiffcAffi 
4«M£©*»K:ffi^fc. *U>»fl:^^K (Mcm2-S17) Bffift^l/-b 

[0 112] 

jjm&femoikmte. pbs&^t2oois#jr*^ *tggm£M*i #g/mifr<^ 

7t&, PBS7? 4 HIJ^_h^#bfe 0 Horseradish Peroxidase(HRP) T^iB^ *lfc#L 

^anti-Rabbit IgG(H+L-chain) conj. Peroxidase (MBLftgD &jav*fc. 2#C#t 
^H/S^^^T, PBST? 4 H«±«fe»bfe. #&<£SfC (750 TMB , 

Tetramethylbenzidine ) ^fclft&fc »J 50/* 1 S&jfiBU 30°C^ 5 ~ 20 £|fi| 
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&&Zl£fc. m&Rfc) o Rm»±WL (1.5N H 3 P0 4 ) £50 n I? ^MXX, ft 
•feEiS£#lL$-&feo mmz, tUzrv-VV-X-tm^T, 450 nmlCfc 

[0 113] 

mMcm2-phospho-S17m^5:. #g/ml 3^fe4^*fo®Pge&K: 

#MRU U ymit^-f^ K (Mcm2-phospho-S17) gtfB<ffc:/l/- h 
yf^K (Mcm2-S17) H^^l/- hfcffl^T, ELISAjSJCT^MffifefltSSbfe- 

® 2 &^Mcm2-phospho-S173K U ^ D -^;i/ffi#:tf)#Mffi&filf& 
□ 3©*f*, ^I§S^<^SIC^V\ Mcm2-phospho-S17U>»flS^^KIil 
UNfcy I/ - h^OTbfe£#SK fc£-#T*, Mcm2-S17#U >m<t«zf 1 ?' KBMBfiS 

[0 114] 

(7) Cdc7-ASKtt^flcy>BfcfiI»*mtt»3tHr EL ISA 

965^^^ ^n*^-*-^- hftT*Cdc7-ASK&-&#y >ttflS#*Mttfe»3£ 

ofc 0 JlflsWlCttafcWttHffiTcSjfcMV^feU >Mfcfb7<yiZ-f K;i3V*TCdc7-ASK« 
1=r#©& V>a® £ § i £. tfi&ifi o tl h MCM2tf)l-130# i * *efe J: m-80# B 

Cffi3tS#'J K (Mcm2-S17) SSIil ItMbfc, 

[0 115] 

0.1 Mj^MM«?S &MVNTGST-Mcm2 (1-130 aa) £ J: tfGST-Mcm2 (1-80 aa) £5 
Atg/ml JCfMRU EL ISA ^^D^^f^-^l^-hC, l3*&fc*J50 A* 11 s 
o^LT, 4^CJCT-M#bfe 0 «fft8«&Bfcg, 7*Dy^>W (1% B 
SA, 5% Sucrose, 0.1% NaNg/PBS) I3*&fcy200 /ili s o^LT> gffi 

it. ^ffl£T«4 0 CT'&#bfc o rcD^tci y v-f ^a#-f #-^1/- h©Wi 

&CGST-Mcm2 (1-130 aa) & £ t>*GST-Mcm2 (1-80 aa) feBftB-fb bfc„ 
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[0 116] 

Vny\±-ry h # >A?gGST-Mcm2 (1-130 aa), GST-Mcm2(l-80 aa)&£V%& 

#y>M^>^K (Mcm2-si7) zmmt^fcv^frtpiz&^T. &yA9KV 

1^ (xl) # ^2^1*064^ * T*#$* ht^)ny\£±yh Cdc7-ASK»-&##&**# 

)vmcmnht=. (zyrttnvymbfcifc) . 30 tct?— ^^tfibfet, y 

>M;M/«£^T. #^ai;V$:PBS^4 m^Ji+^-lc^b^o 1 Atg/«nl 

(1% BSA, 0.1% NaN 3 /PBS) T*#$* bfc--?&Jn;#> ~?&t> 
t>mMcm2-phos P ho-S17 jJfU — :r-;V£t#&, ^-^x;ViC50 jit 1 -fog^b 

r> 3o~6o#Rgs/&2-fr£ (l^C^MfS) o i&;!fi^RJS«f£T, # 

^x;i/$:PBS^4 HfJ^_h+^JC^#bfeo Horseradish Peroxidase (HRP) "^SB 

zn^ffivvicftmyu^vymft (2&ffii$.. MBL%t) &PBST*iooo^c#iRb 
, r*i£#^:n;wc50 ^ii*o«iu ^^30~60#raKJ&£i±£: (27Mfi# 
2?kffi{fcKfomit&r, pbst* 4 m&>±m&hfc 0 ft&m 

nmwL%i ^^;i/fefeD50/* i Mib 5~2o ftm$&&'& j £f=- (3&&&^) » 

-£JB^T. 450 nm}C£tt£l£b , 6M£?l5£b£: 0 
[0 117] 

^£|g|3Jcab£: 0 rcDM^^y, ##8&««fc3*l£, ffivymit*??- 
Fffifaltm^fc. ELISA &&CJ:oT, Cdc7-ASKiClir#;?S14%SC<Z># > AtMV > 

&CMV^»SC»> y h#>A 0 #SCGST-Mcm2 (1-130 aa) # b 

v>zii:^0^e)^{c^ofec #y>Ms^^K (Mcm2-si7) tfzvm'mwfe&K 
mmx^^mmt btau >ie^is&^^tf^^M<, cdc7-ASK^#:^ 

fc^fc^^SCcfcoT, GST-Mcm2 (10-20 aa) %#$l5£3MC;i5tf &SS£tf>lo 

h b tn^t -5 r £ % «rtg t e> ti & o 

[0 118] 
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_LfB<Z>GST-Mcm2(l-130aa) £ £/tMcm2-phospho-S17 jtf'l) # n -j-)ltfLifc %M V^ 
SCdc7-ASKm^<Z>?S^^^^^^^ , t> U>BftftiEJS«#lC»;fiirS"SATP<Z> 

ff 0 ^fS^^2mM{C 1 0 0 tt5TO?Sf I«)t*^l'feo 
0.1 mM^i907oGDV'g'[££^U 1 mtHCfc IS& SJStt^9 b - JC3t t T V^ 5„ 
^^ATP^TSC^TIEk ©30 %£Ul©?£'l££^-t * © ^ 

e>2KC, ATP^#lftft£j&'l4£^L£:o . 
[0 119] 

Cdc7-ASK^#:©?SffiW^^^{CfeVAT. U >mttJ*/Wra£Ofr £150#im£ 
[0 12 0] 

#$!l5£3UC;i3^T, 'fa©U>m'ft;^S:fflV^fe#^•©mM5:^f•ofe„ GST-Mcm2 
(1-130 az)mi¥-?U- h i:^tMcm2-phospho-S17^U # U —f-)\/fjifo*:f&^f=-* 

mm\z\m&(bzw-ksmi$fa m&m. wt) , im&mda-nsm&fa au>) 

®*J:y, *M^^^CSV^TCdc7-ASK^##:#M^^U 
[0 12 1] 

^ 4 to Z - T v "fe -f tt> ***ttW#^©«*ttRte7tt* [ r - 32 P] ATP 
[0 12 2] 

1 /tg©U ny\£i~y h # >A°#S?GST-Mcm2 (1-130 aa)&C> 1|& (xl) fr&2jg 
-fo64^*T*#&3RbfeU hGdc7-ASK^#:#^^J$:U >Hfb««»[ 
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zm^xmmv. £*&5o /ticifc. 30 w-femm&uvr=.®.. 1 «io>io% 

hVVUUWm. 0.2% Ha 4 P 2 0 7 fcin>tSJ«ft«ElhS*fc. £©W**ttW# 
&GFC7 f - (Whatman^fcig) |Ch7«y^U 2% h U ? U DIE 0.02% N 



[0 12 3] 

7 ^;V^-ysyfe^^tt^j^> h (cpm) &ELISAT?i*lR3fe 1 K&100% i: bTffi^tf 
It (%) JCTji*Lfc*S**C&*. ELISAffilCiSlijeiCfiV^Ta:, x 8*T'100% 
TffeSii:**;, m*fffiim&^*[r- 32 P]ATP&fflVNfei!f^tit^bT, »l/8 
©fiit'ISt^ -5 3 tlfe. iifcELISA&T'JgV^g^Da&ltf x;i/ 

^ # v % mz m n x v n § a* tfiuw s *i . 

[0 12 4] 

U >Wft;»3fc©li&*8!J2: bT^D e>tl^K-252a (CALBI0CHEM*±§g) £ <fc restaur os 
porinefcj:, CaM^-ifll^n-SM >*:*---i?A, 7 U f( y C * 7 

252a£staurosporine&&MV>T, *»W^iS«S*l*ELISA»K:Tlftl* bfe„ 
*l*tl©*K*?5 feW* U i*l U > WftT V * >f MUflKT'M* b feCdc7-ASK 
feS^U -£*fe50 AtUcbfe. 

r*lfeGST-Mcm2 (1-130 aa) fe0*Btt bfc? x;WC»[U Btf^©^^l?Gdc7-AS 
K«^#U >WfttSttfeELISAj£JCTlftf#bfe. 
[0 12 5] 

m^msK^to H8«, iasagfeai^3&v^^©?sffiitfe i o ofc-rsw 

ft»ffiM(X)T?a*bfe. #|fi*3W©K-252ai:staiirosporineH:Wft<f£©flSV>^^ 
-i£<aPfi»£!l"£&£ 3 Cdc7-ASK«^#K1 J: S U >WfcftM£fe*Mf#tt 



a 4 P 2 0 7 fe J3V^3im$5fei* bfc. SStfcJfc »J i [ r " Pi ATP®* * > h fe«# 
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KlWrsM^^#e>tlfe. IC50«W#il%2 /ti MT:^ofc D Roscovitine 
, Olomoucine, £«J:tfU0126T?fciU Cdc7-ASK*-&#K:*f , r*«/Klfe#»*ia*f^ 
M^M^^tV^^ofeo Roscovitine. & <k tfOlomoucinete. cdk2 inhibitory 
&£„ * fc'U0126ttMAP kinase inhibitor^ £„ £*l&<Z>3f-*--'£IM3ff»Cdc 

[0 12 6] 

««i&^lca*lfc. CKDfcljifcg^T, S«gB«©Cdc7-ASK«-&#lCJ:Sy 
ftf£Mtf>MS#?&&, Cdc7-ASKa^fl:© U ^SMfcflsJB #M^ICf«b 3 
[0 12 7] 

^^CDGdc7-ASKdf^— » 6 VM*-t<©»tt&W«fr 

(cdk-Gyciinj&if) ^>«e*cfe*«ra^« tjcjfc^T^® «fe e> asfifA&jrr* 



[0 12 8] 

H-JC, Cdc7-ASK&Slft£:1-5£i:&C«J: y, ± ya§g&^ffi©«£i§£H"S 



ot, cdc7-ASK&«tti: , *<5£i: , T?* *©iStt&»3JIK:W*r'r* ^ 



SdfcJCfct^T, Cdc7-ASK«j:yme 3 tlfe#5t©^"e#^$tiTV>So 



[0 12 9] 
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tfftS. Cdc7-ASKfcJ:S»<Z>IW#fc&fxC&lSfcH : ? , <?&*. 
fc^#;*&/av^gaftfre>, SSI, ■r3Sfcfc'feDNA©*»©#JhttDNiJ:K:*»ft* 

sti*^r«e^«snTv^. o*y, cdc7-ASK<z>sHxffl«JcJ:y* «*mi&© 
hik & -e # s «rig^ # » s . 

[0 13 0] 

#HIC, Cdc7-ASKS:«»i:*rsri:K:J:y, * o fc <*f bV^IBJtSKOlfiWff 
©^^JB^Stl*. Cdc7-ASK©*^— ^4lbT(Z)#5i», ^-€7 7 5 U~ 
©fc#T?%:x--* , T?&<&. ^fcASK(D^ ; fer^*T^<<Z)W^^tiT^feC 

V^^^iCiS^Ot^M^tlSo Ifc^ot, Cdc7-ASK&«e&fcbfe?Stt 
[0131] 

-ebT^MiC. Cdc7-ASK&*Wi:'f S^fcCJ:*;, IHJBJ6's©fN*#JWS , « 
5o ^L*VxDNA*«©#JhK:*fbTjWllllttATM, ChkK Cdslfc if<Z> V^^S? 1 

*£*rs. cdc7-ASK(Dffl*ft«i:&lc, 3 *i x y # #U > b ^Ki^f 
5lE*IMt : fc#/S , **Ui» Cdc7-ASK<DflTOfiWK£oT§[&S£3:ri5» S^5t 

[0 13 2] 

IBfcJfrWLTV^. o*»J, Cdc7-ASKtt^©IStt©ffl»K:i:oT, #«A/IB*© 
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[0 13 3] 
[0 13 4] 

m K J: y > Cdc7-ASK|S-£#:© U >««f^ffl & «fc »J Z. h * S 

.' *»«K:3£^vxTW»StifcCdc7-Asm^«:fil'f£*« J ?>^SfiaKtt, -t»3f 

[0 13 5] 

iDA.T*»W». Cdc7-ASK*-&«:»S VxttCdc7-ASK*^#nM£*«K: iot'J 
^Ciot, Cdc7-ASK*-^#:**VM*Cdc7-ASK*^{*?Stt*«©y 

r ? -fe w ©jbuiicS^ ^ t tcfpM •** s r t s & . 

[0 13 6] 



SEQUENCE LISTING 
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<110> Japan Science and Technology Corporation 
Hisao MASAI 

Medical and Biological Laboratories Co., Ltd. 



<120> A Cdc7-ASK kinase complex, a substrate thereof, a 

specific antibody thereof, and a method for screening 
of a compound having the activity which inhibit the 
Cdc7-ASK kinase using them. 



<130> M3-A0201 

<140> 
<141> 

<160> 21 

<170> Patentln Ver. 2.1 



<210> 1 
<211> 130 
<212> PRT 

<213> Homo sapiens 



<400> 1 

Met Ala Ser Ser Pro Ala Gin Arg Arg Arg Gly Asn Asp Pro Leu Thr 
15 10 15 

Ser Ser Pro Gly Arg Ser Ser Arg Arg Thr Asp Ala Leu Thr Ser Ser 
20 25 30 
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Pro Gly Arg Asp Leu Pro Pro Phe Glu Asp Glu Ser Glu Gly Leu Leu 

35 40 45 

Gly Thr Glu Gly Pro Leu Glu Glu Glu Glu Asp Gly Glu Glu Leu He 

50 55 60 

Gly Asp Gly Met Glu Arg Asp Tyr Arg Ala lie Pro Glu Leu Asp Ala 
65 70 75 80 

Tyr Glu Ala Glu Gly Leu Ala Leu Asp Asp Glu Asp Val Glu Glu Leu 
85 90 95 

Thr Ala Ser Gin Arg Glu Ala Ala Glu Arg Ala Met Arg Gin Arg Asp 
100 105 110 

Arg Glu Ala Gly Arg Gly Leu Gly Arg Met Arg Arg Gly Leu Leu Tyr 
115 120 125 



Asp Ser 
130 



<210> 2 
<211> 3379 
<212> DNA 

<213> Homo sapiens 
<220> 



ffiIE#2 0 0 3 
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<221> CDS 

<222> (31).. (2709) 

<400> 2 

aattccgcgg aatcatcgga atccttcacc atg gca tec age ccg gee cag cgt 54 

Met Ala Ser Ser Pro Ala Gin Arg 
1 5 



102 



150 



198 



egg cga ggc aat gat cct etc ace tec age cct ggc cga age tec egg 
Arg Arg Gly Asn Asp Pro Leu Thr Ser Ser Pro Gly Arg Ser Ser Arg 
10 15 20 

cgt act gat gee etc ace tec age cct ggc cgt gac ctt cca cca ttt 
Arg Thr Asp Ala Leu Thr Ser Ser Pro Gly Arg Asp Leu Pro Pro Phe 

25 30 35 40 

gag gat gag tec gag ggg etc eta ggc aca gag ggg ccc ctg gag gaa 
Glu Asp Glu Ser Glu Gly Leu Leu Gly Thr Glu Gly Pro Leu Glu Glu 

45 50 55 



gaa gag gat gga gag gag etc att gga gat ggc atg gaa agg gac tac 246 
Glu Glu Asp Gly Glu Glu Leu lie Gly Asp Gly Met Glu Arg Asp Tyr 
60 65 70 

cgc gee ate cca gag ctg gac gee tat gag gec gag gga ctg get ctg 294 
Arg Ala lie Pro Glu Leu Asp Ala Tyr Glu Ala Glu Gly Leu Ala Leu 
75 80 85 

gat gat gag gac gta gag gag ctg acg gee agt cga agg gag gca gca 342 



4 9 
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Asp Asp Glu Asp Val Glu Glu Leu Thr Ala Ser Arg Arg Glu Ala Ala 

90 95 100 



gac ggg cca tgc ggc acg gtg acc ggg age tgg ccg ggg ctg ggc gca 390 
Asp Gly Pro Cys Gly Thr Val Thr Gly Ser Trp Pro Gly Leu Gly Ala 
105 HO H5 120 



tgc gec gtg ggc tec tgt atg aca gcg atg agg agg acg agg age gee 438 
Cys Ala Val Gly Ser Cys Met Thr Ala Met Arg Arg Thr Arg Ser Ala 
125 130 135 



ctg ccc gca age gee gee agt gga gee ggc acg gag gac ggc gag gag 486 
Leu Pro Ala Ser Ala Ala Ser Gly Ala Gly Thr Glu Asp Gly Glu Glu 
140 145 150 

gac gag cag atg att gag age ate gag aac ctg gag gat etc aaa ggc 534 
Asp Glu Gin Met lie Glu Ser lie Glu Asn Leu Glu Asp Leu Lys Gly 

155 160 165 

cac tct gtg cgc gag tgg gtg age atg gcg ggc ccc egg ctg gag ate 582 
His Ser Val Arg Glu Trp Val Ser Met Ala Gly Pro Arg Leu Glu lie 
170 175 180 



cac cac cgc ttc aag aac ttc ctg cgc act cac gtc gac age cac ggc 630 
His His Arg Phe Lys Asn Phe Leu Arg Thr His Val Asp Ser His Gly 
185 190 195 200 

cac aac gtc ttc aag gag cgc ate age gac atg tgc aaa gag aac cgt 678 
His Asn Val Phe Lys Glu Arg lie Ser Asp Met Cys Lys Glu Asn Arg 



5 0 
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205 210 215 

gag age ctg gtg gtg aac tat gag gac ttg gca gec agg gag cac gtg 
Glu Ser Leu Val Val Asn Tyr Glu Asp Leu Ala Ala Arg Glu His Val 

220 225 230 



ctg gec tac ttc ctg cct gag gca ccg gcg gag ctg ctg cag ate ttt 774 
Leu Ala Tyr Phe Leu Pro Glu Ala Pro Ala Glu Leu Leu Gin lie Phe 

235 240 245 



gat gag get gec ctg gag gtg gta ctg gee atg tac ccc aag tac gac 
Asp Glu Ala Ala Leu Glu Val Val Leu Ala Met Tyr Pro Lys Tyr Asp 

250 255 260 

cgc ate acc aac cac ate cat gtc cgc ate tec cac ctg cct ctg gtg 
Arg lie Thr Asn His lie His Val Arg lie Ser His Leu Pro Leu Val 
265 270 275 280 

gag gag ctg cgc teg ctg agg cag ctg cat ctg aac cag ctg ate cgc 
Glu Glu Leu Arg Ser Leu Arg Gin Leu His Leu Asn Gin Leu lie Arg 

285 290 295 

acc agt ggg gtg gtg acc age tgc act ggc gtc ctg ccc cag etc age 
Thr Ser Gly Val Val Thr Ser Cys Thr Gly Val Leu Pro Gin Leu Ser 
300 305 310 

atg gtc aag tac aac tgc aac aag tgc aat ttc gtc ctg ggt cct ttc 
Met Val Lys Tyr Asn Cys Asn Lys Cys Asn Phe Val Leu Gly Pro Phe 
315 320 325 



822 



870 



918 



966 



1014 
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tgc cag tec cag aac cag gag gtg aaa cca ggc tec tgt cct gag tgc 1062 
Cys Gin Ser Gin Asn Gin Glu Val Lys Pro Gly Ser Cys Pro Glu Cys 

330 335 340 

cag teg gee ggc ccc ttt gag gtc aac atg gag gag ace ate tat cag 1110 
Gin Ser Ala Gly Pro Phe Glu Val Asn Met Glu Glu Thr lie Tyr Gin 

345 350 355 360 



gac age tgc aac gca gga gac gag ata gag ctg act ggc ate tat cac 
Asp Ser Cys Asn Ala Gly Asp Glu lie Glu Leu Thr Gly He Tyr His 
395 400 405 

aac aac tat gat ggc tec etc aac act gee aat ggc ttc cct gtc ttt 
Asn Asn Tyr Asp Gly Ser Leu Asn Thr Ala Asn Gly Phe Pro Val Phe 
410 415 420 

gee act gtc ate eta gee aac cac gtg gee aag aag gac aac aag gtt 
Ala Thr Val lie Leu Ala Asn His Val Ala Lys Lys Asp Asn Lys Val 
425 430 435 440 



1158 



aac tac cag cgt ate cga ate cag gag agt cca ggc aaa gtg gcg get 
Asn Tyr Gin Arg lie Arg lie Gin Glu Ser Pro Gly Lys Val Ala Ala 

" 365 370 375 



egg egg ctg ccc cgc tec aag gac gee att etc etc gca gat ctg gtg 1206 
Arg Arg Leu Pro Arg Ser Lys Asp Ala lie Leu Leu Ala Asp Leu Val 

380 385 390 



1254 



1302 



1350 
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get gta ggg gaa ctg acc gat gaa gat gtg aag atg ate act age etc 1398 
Ala Val Gly Glu Leu Thr Asp Glu Asp Val Lys Met He Thr Ser Leu 

445 450 455 

tec aag gat cag cag ate gga gag aag ate ttt gee age att get cct 1446 
Ser Lys Asp Gin Gin He Gly Glu Lys lie Phe Ala Ser He Ala Pro 
460 465 470 

tec ate tat ggt cat gaa gac ate aag aga ggc cct get ctg gee ctg 1494 
Ser lie Tyr Gly His Glu Asp He Lys Arg Gly Pro Ala Leu Ala Leu 

475 480 485 

ttc gga ggg gag ccc aaa aac cca ggt ggc aag cac aag gta cgt ggt 1542 
Phe Gly Gly Glu Pro Lys Asn Pro Gly Gly Lys His Lys Val Arg Gly 
490 495 500 

gat ate aac gtg etc ttg tgc gga gac cct ggc aca gcg aag teg cag 1590 
Asp lie Asn Val Leu Leu Cys Gly Asp Pro Gly Thr Ala Lys Ser Gin 
505 510 515 520 

ttt etc aag tat att gag aaa gtg tec age cga gee ate ttc acc act 1638 
Phe Leu Lys Tyr He Glu Lys Val Ser Ser Arg Ala He Phe Thr Thr 

525 530 535 

ggc cag ggg gcg teg get gtg gee gtc acg gcg tat gtc cag egg cac 1686 
Gly Gin Gly Ala Ser Ala Val Ala Val Thr Ala Tyr Val Gin Arg His 
540 545 550 

cct gtc age agg gag tgg acc ttg gag get ggg gee ctg gtt ctg get 1734 
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Pro Val Ser Arg Glu Trp Thr Leu Glu Ala Gly Ala Leu Val Leu Ala 

.555 560 565 



gac cga gga gtg tgt etc att gat gaa ttt gac aag atg aat gac cag 1782 
Asp Arg Gly Val Cys Leu He Asp Glu Phe Asp Lys Met Asn Asp Gin 
570 575 580 

gac aga acc age ate cat gag gec atg gag caa cag age ate tec ate 1830 
Asp Arg Thr Ser He His Glu Ala Met Glu 'Gin Gin Ser He Ser He 
585 590 595 600 



teg aag get ggc ate gtc acc tec ctg cag get cgc tgc acg gtc att 1878 
Ser Lys Ala Gly He Val Thr Ser Leu Gin Ala Arg Cys Thr Val He 
605 610 615 



get gee gee aac ccc ata gga ggg cgc tac gac ccc teg ctg act ttc 1926 
Ala Ala Ala Asn Pro lie Gly Gly Arg Tyr Asp Pro Ser Leu Thr Phe 
620 625 630 

tct gag aac gtg gac etc aca gag ccc ate ate tea cgc ttt gac ate 1974 
Ser Glu Asn Val Asp Leu Thr Glu Pro He lie Ser Arg Phe Asp He 

635 640 645 

ctg tgt gtg gtg agg gac acc gtg gac cca gtc cag gac gag atg ctg 2022 
Leu Cys Val Val Arg Asp Thr Val Asp Pro Val Gin Asp Glu Met Leu 
650 655 660 



gee cgc ttc gtg gtg ggc age cac gtc aga cac cac ccc age aac aag 2070 
Ala Arg Phe Val Val Gly Ser His Val Arg His His Pro Ser Asn Lys 

5 4 ffiliE# 2003-3028855 
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665 670 675 680 

gag gag gag ggg ctg gcc aat ggc age get get gag ccc gee atg ccc 2118 
Glu Glu Glu Gly Leu Ala Asn Gly Ser Ala Ala Glu Pro Ala Met Pro 
685 690 695 

aac acg tat ggc gtg gag ccc ctg ccc cag gag gtc ctg aag aag tac 2166 
Asn Thr Tyr Gly Val Glu Pro Leu Pro Gin Glu Val Leu Lys Lys Tyr 
700 705 710 

ate ate tac gcc aag gag agg gtc cac ccg aag etc aac cag atg gac 2214 
He lie Tyr Ala Lys Glu Arg Val His Pro Lys Leu Asn Gin Met Asp 

715 720 725 

cag gac aag gtg gcc aag atg tac agt gac ctg agg aaa gaa tct atg 2262 
Gin Asp Lys Val Ala Lys Met Tyr Ser Asp Leu Arg Lys Glu Ser Met 
730 735 740 

gcg aca ggc age ate ccc att acg gtg egg cac ate gag tec atg agt 2310 
Ala Thr Gly Ser lie Pro lie Thr Val Arg His He Glu Ser Met Ser 

745 750 755 760 

cat ggc gga ggc cca cgc gcg cat cca tct gcg gga eta tgt gat cga 2358 
His Gly Gly Gly Pro Arg Ala His Pro Ser Ala Gly Leu Cys Asp Arg 
765 770 775 

aga cga cgt caa cat ggc cat ccg cgt gat get gga gag ctt cat aga 2406 
Arg Arg Arg Gin His Gly His Pro Arg Asp Ala Gly Glu Leu His Arg 
780 785 790 
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cac aca gaa gtt cag cgt cat cgc age atg cgc aag act ttt gec cgc 
His Thr Glu Val Gin Arg His Arg Ser Met Arg Lys Thr Phe Ala Arg 
795 800 805 



2454 



tac ctt tea ttc egg cgt gac aac aat gag ctg ttg etc ttc ata ctg 2502 
Tyr Leu Ser Phe Arg Arg Asp Asn Asn Glu Leu Leu Leu Phe lie Leu 
810 815 820 

aag cag tta gtg gca gag cag gtg aca tat cag cgc aac cgc ttt ggg 2550 
Lys Gin Leu Val Ala Glu Gin Val Thr Tyr Gin Arg Asn Arg Phe Gly 

825 830 835 840 



gee cag cag gac act att gag gtc cct gag aag gac ttg gtg gat aag 2598 
Ala Gin Gin Asp Thr He Glu Val Pro Glu Lys Asp Leu Val Asp Lys 

845 850 855 

get cgt cag ate aac ate cac aac etc tct gca ttt tat gac agt gag 2646 
Ala Arg Gin He Asn lie His Asn Leu Ser Ala Phe Tyr Asp Ser Glu 
860 865 870 



etc ttc agg atg aac aag ttc age cac gac ctg aaa agg aaa atg ate 2694 
Leu Phe Arg Met Asn Lys Phe Ser His Asp Leu Lys Arg Lys Met lie 
875 880 885 

ctg cag cag ttc tga ggccctatgc catccataag gattccttgg gattctggtt 2749 
Leu Gin Gin Phe 
890 
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<210> 3 
<211> 892 
<212> PRT 

<213> Homo sapiens 
<400> 3 

Met Ala Ser Ser Pro Ala Gin Arg Arg Arg Gly Asn Asp Pro Leu Thr 

15 10 15 

Ser Ser Pro Gly Arg Ser Ser Arg Arg Thr Asp Ala Leu Thr Ser Ser 

20 25 30 

Pro Gly Arg Asp Leu Pro Pro Phe Glu Asp Glu Ser Glu Gly Leu Leu 

35 40 45 

Gly Thr Glu Gly Pro Leu Glu Glu Glu Glu Asp Gly Glu Glu Leu lie 

50 55 60 

Gly Asp Gly Met Glu Arg Asp Tyr Arg Ala lie Pro Glu Leu Asp Ala 
65 70 75 80 
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Tyr Glu Ala Glu Gly Leu Ala Leu Asp Asp Glu Asp Val Glu Glu Leu 

85 90 95 

Thr Ala Ser Arg Arg Glu Ala Ala Asp Gly Pro Cys Gly Thr Val Thr 

100 105 110 

Gly Ser Trp Pro Gly Leu Gly Ala Cys Ala Val Gly Ser Cys Met Thr 

.115 120 125 

Ala Met Arg Arg Thr Arg Ser Ala Leu Pro Ala Ser Ala Ala Ser Gly 

130 135 140 

Ala Gly Thr Glu Asp Gly Glu Glu Asp Glu Gin Met lie Glu Ser lie 
145 150 155 160 

Glu Asn Leu Glu Asp Leu Lys Gly His Ser Val Arg Glu Trp Val Ser 

165 170 175 

Met Ala Gly Pro Arg Leu Glu lie His His Arg Phe Lys Asn Phe Leu 

180 185 190 

Arg Thr His Val Asp Ser His Gly His Asn Val Phe Lys Glu Arg lie 

195 200 205 

Ser Asp Met Cys Lys Glu Asn Arg Glu Ser Leu Val Val Asn Tyr Glu 

210 215 . 220 

Asp Leu Ala Ala Arg Glu His Val Leu Ala Tyr Phe Leu Pro Glu Ala 
225 230 235 240 

Pro Ala Glu Leu Leu Gin He Phe Asp Glu Ala Ala Leu Glu Val Val 

245 250 255 

Leu Ala Met Tyr Pro Lys Tyr Asp Arg He Thr Asn His lie His Val 

260 265 270 

Arg He Ser His Leu Pro Leu Val Glu Glu Leu Arg Ser Leu Arg Gin 

275 280 285 

Leu His Leu Asn Gin Leu He Arg Thr Ser Gly Val Val Thr Ser Cys 

290 295 300 

Thr Gly Val Leu Pro Gin Leu Ser Met Val Lys Tyr Asn Cys Asn Lys 
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305 310 315 320 

Cys Asn Phe Val Leu Gly Pro Phe Cys Gin Ser Gin Asn Gin Glu Val 

325 330 335 

Lys Pro Gly Ser Cys Pro Glu Cys Gin Ser Ala Gly Pro Phe Glu Val 

340 345 350 

Asn Met Glu Glu Thr lie Tyr Gin Asn Tyr Gin Arg He Arg lie Gin 

355 360 365 

Glu Ser Pro Gly Lys Val Ala Ala Arg Arg Leu Pro Arg Ser Lys Asp 

370 375 380 

Ala lie Leu Leu Ala Asp Leu Val Asp Ser Cys Asn Ala Gly Asp Glu 
385 390 395 400 

lie Glu Leu Thr Gly He Tyr His Asn Asn Tyr Asp Gly Ser Leu Asn 

405 410 415 

Thr Ala Asn Gly Phe Pro Val Phe Ala Thr Val lie Leu Ala Asn His 

420 425 430 

Val Ala Lys Lys Asp Asn Lys Val Ala Val Gly Glu Leu Thr Asp Glu 

435 440 445 

Asp Val Lys Met He Thr Ser Leu Ser Lys Asp Gin Gin lie Gly Glu 

450 455 460 

Lys He Phe Ala Ser lie Ala Pro Ser lie Tyr Gly His Glu Asp lie 
465 470 475 480 

Lys Arg Gly Pro Ala Leu Ala Leu Phe Gly Gly Glu Pro Lys Asn Pro 

485 490 495 

Gly Gly Lys His Lys Val Arg Gly Asp lie Asn Val Leu Leu Cys Gly 

500 505 510 

Asp Pro Gly Thr Ala Lys Ser Gin Phe Leu Lys Tyr He Glu Lys Val 

515 520 525 

Ser Ser Arg Ala He Phe Thr Thr Gly Gin Gly Ala Ser Ala Val Ala 
530 535 540 
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Val Thr Ala Tyr Val Gin Arg His Pro Val Ser Arg Glu Trp Thr Leu 



545 



550 



Glu Ala Gly Ala Leu Val Leu Ala Asp Arg Gly Val Cys Leu lie Asp 

565 570 575 

Glu Phe Asp Lys Met Asn Asp Gin Asp Arg Thr Ser lie His Glu Ala 

580 585 590 

Met Glu Gin Gin Ser lie Ser He Ser Lys Ala Gly He Val Thr Ser 

595 600 605 

Leu Gin Ala Arg Cys Thr Val He Ala Ala Ala Asn Pro He Gly Gly 

610 615 620 

Arg Tyr Asp Pro Ser Leu Thr Phe Ser Glu Asn Val Asp Leu Thr Glu 
625 630 635 640 

Pro He He Ser Arg Phe Asp lie Leu Cys Val Val Arg Asp Thr Val 

645 650 655 

Asp Pro Val Gin Asp Glu Met Leu Ala Arg Phe Val Val Gly Ser His 

660 665 670 

Val Arg His His Pro Ser Asn Lys Glu Glu Glu Gly Leu Ala Asn Gly 

675 680 685 

Ser Ala Ala Glu Pro Ala Met Pro Asn Thr Tyr Gly Val Glu Pro Leu 

690 695 700 

Pro Gin Glu Val Leu Lys Lys Tyr lie He Tyr Ala Lys Glu Arg Val 
705 710 715 720 

His Pro Lys Leu Asn Gin Met Asp Gin Asp Lys Val Ala Lys Met Tyr 

725 730 735 

Ser Asp Leu Arg Lys Glu Ser Met Ala Thr Gly Ser He Pro lie Thr 

740 745 750 

Val Arg His He Glu Ser Met Ser His Gly Gly Gly Pro Arg Ala His 

755 760 765 

Pro Ser Ala Gly Leu Cys Asp Arg Arg Arg Arg Gin His Gly His Pro 
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770 775 780 

Arg Asp Ala Gly Glu Leu His Arg His Thr Glu Val Gin Arg His Arg 
785 790 795 800 

Ser Met Arg Lys Thr Phe Ala Arg Tyr Leu Ser Phe Arg Arg Asp Asn 

805 810 815 

Asn Glu Leu Leu Leu Phe lie Leu Lys Gin Leu Val Ala Glu Gin Val 

820 825 830 

Thr Tyr Gin Arg Asn Arg Phe Gly Ala Gin Gin Asp Thr lie Glu Val 

835 840 845 

Pro Glu Lys Asp Leu Val Asp Lys Ala Arg Gin lie Asn lie His Asn 

850 855 860 

Leu Ser Ala Phe Tyr Asp Ser Glu Leu Phe Arg Met Asn Lys Phe Ser 
865 870 875. 880 

His Asp Leu Lys Arg Lys Met He Leu Gin Gin Phe 
885 890 



<210> 4 
<211> 2715 
<212> DNA 

<213> Mus musculus 

<220> 

<221> CDS 

<222> (1)..(2715) 

<400> 4 

atg gcg gag tct tct gag tct etc tea gca tct age cct gec cgt cag 48 
Met Ala Glu Ser Ser Glu Ser Leu Ser Ala Ser Ser Pro Ala Arg Gin 
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10 15 



egg cgc egg ate agt gat ccc etc ace tec age cca ggc cgc age tec 96 
Arg Arg Arg He Ser Asp Pro Leu Thr Ser Ser Pro Gly Arg Ser Ser 

20 25 30 



aga cgt get gac gee ctg ace tec age cct ggc aga gac etc ccc cca 144 
Arg Arg Ala Asp Ala Leu Thr Ser Ser Pro Gly Arg Asp Leu Pro Pro 

35 40 45 



ttt gaa gat gag tct gag ggg ctt ctg ggc aca gag ggg ccc atg gag 192 
Phe Glu Asp Glu Ser Glu Gly Leu Leu Gly Thr Glu Gly Pro Met Glu 

50 55 60 

gaa gaa gag gat gga gag gaa etc att ggt gat ggc atg gag aga gac 240 
Glu Glu Glu Asp Gly Glu Glu Leu He Gly Asp Gly Met Glu Arg Asp 
65 70 75 80 

tac cgt ccc att ccg gag etc gat gtc tac gag gee gag gga ttg gee 288 
Tyr Arg Pro lie Pro Glu Leu Asp Val Tyr Glu Ala Glu Gly Leu Ala 
85 90 95 



ctg gat gat gaa gat gtg gag gag ctg aca gee agt cag aga gag gca 336 
Leu Asp Asp Glu Asp Val Glu Glu Leu Thr Ala Ser Gin Arg Glu Ala 
100 105 110 



get gag egg acc atg agg cag egg gac cgt gag get ggc aga ggc ctg 384 
Ala Glu Arg Thr Met Arg Gin Arg Asp Arg Glu Ala Gly Arg Gly Leu 
115 120 125 
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gga cgc atg cgc egg ggg ctg etc tat gac age age gag gaa gat gag 432 
Gly Arg Met Arg Arg Gly Leu Leu Tyr Asp Ser Ser Glu Glu Asp Glu 
130 135 140 

gag egg cct gee cgt aag cgc cgc cac gta gaa cgc gee aca gag gat 480 
Glu Arg Pro Ala Arg Lys Arg Arg His Val Glu Arg Ala Thr Glu Asp 

145 150 155 160 



528 



ggc gag gag gat gaa gag atg ate gag agt att gag aat ctg gag gac 
Gly Glu Glu Asp Glu Glu Met He Glu Ser lie Glu Asn Leu Glu Asp 

165 170 175 



etc aag ggc cac teg gtg cgc gag egg gtg age atg gca ggg ccc agg 576 
Leu Lys Gly His Ser Val Arg Glu Arg Val Ser Met Ala Gly Pro Arg 
180 185 190 



ctg gag ate cac cac cgc ttc aag aac ttc ctg cgc acc cac gtg gac 624 
Leu Glu He His His Arg Phe Lys Asn Phe Leu Arg Thr His Val Asp 
195 200 205 

age cat ggc cac aac gtc ttc aag gag cgc ate agt gat atg tgc aaa 672 
Ser His Gly His Asn Val Phe Lys Glu Arg lie Ser Asp Met Cys Lys 
210 215 220 

gag aac cgt gag agt ttg gtg gta aat tat gaa gac ctg gca gec egg • 720 
Glu Asn Arg Glu Ser Leu Val Val Asn Tyr Glu Asp Leu Ala Ala Arg 

225 230 235 240 
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gag cac gtg ttg gca tac ttc ctg ccg gaa gca ccg get gag ttg ctg 768 
Glu His Val Leu Ala Tyr Phe Leu Pro Glu Ala Pro Ala Glu Leu Leu 

245 250 255 

cag ate ttt gac gag get gee ctg gag gtc gtg ttg gee atg tac cct 816 
Gin He Phe Asp Glu Ala Ala Leu Glu Val Val Leu Ala Met Tyr Pro 

260 265 . 270 

aaa tat gac cgt ate ace aac cac ate cat gtg cgc ate tec cac ctg 864 
Lys Tyr Asp Arg lie Thr Asn His lie His Val Arg He Ser His Leu 

275 280 285 

cct ctg gtg gag gag ctg cgt tea ctg agg cag ttg cac ctg aac cag 912 
Pro Leu Val Glu Glu Leu Arg Ser Leu Arg Gin Leu His Leu Asn Gin 

290 295 300 

ctg ate cgt ace agt ggc gtg gtg acc age tgc acc gga gtc ctg ccc 960 
Leu He Arg Thr Ser Gly Val Val Thr Ser Gys Thr Gly Val Leu Pro 

305 310 315 320 

cag etc age atg gtc aag tac aac tgt age aag tgc aac ttt gta ctg 1008 
Gin Leu Ser Met Val Lys Tyr Asn Cys Ser Lys Cys Asn Phe Val Leu 

325 330 335 

ggg cct ttc tgc cag tct cag aat cag gag gtg aag cct ggc tec tgc 1056 
Gly Pro Phe Cys Gin Ser Gin Asn Gin Glu Val Lys Pro Gly Ser Gys 
340 345 350 

cct gag tgc cag tct get ggg ccc ttt gag ate aac atg gag gag acc 1104 
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Pro Glu Cys Gin Ser Ala Gly Pro Phe Glu He Asn Met Glu Glu Thr 

355 ' 360 365 

ate tat cag aac tac caa cgt ate cgc ate cag gag agt ccc ggc aag 1152 

He Tyr Gin Asn Tyr Gin Arg lie Arg He Gin Glu Ser Pro Gly Lys 

370 375 380 

gtg gcg get ggc cga ctg ccc cgt tec aag gat gec att etc etc get 1200 

Val Ala Ala Gly Arg Leu Pro Arg Ser Lys Asp Ala He Leu Leu Ala 

385 390 395 400 

gat ctg gtg gac age tgc aag cca ggg gac gag att gag ctg acc ggc 1248 

Asp Leu Val Asp Ser Cys Lys Pro Gly Asp Glu He Glu Leu Thr Gly 
405 410 415 



att tac cat aat aac tat gac ggc teg ctt aac acc gee aac ggc ttt 1296 
He Tyr His Asn Asn Tyr Asp Gly Ser Leu Asn Thr Ala Asn Gly Phe 
420 425 430 



cca gtc ttt gee act att ate ttg gec aac cat gtt gec aag aag gac 1344 
Pro Val Phe Ala Thr He He Leu Ala Asn His Val Ala Lys Lys Asp 
435 440 445 

aac aaa gta get gtg ggg gag etc acc gat gag gac gtg aag atg ate 1392 
Asn Lys Val Ala Val Gly Glu Leu Thr Asp Glu Asp Val Lys Met lie 
450 455 460 

acc ggt etc tec aag gat cag caa att gga gag aag ate ttt gec age 1440 
Thr Gly Leu Ser Lys Asp Gin Gin He Gly Glu Lys He Phe Ala Ser 
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475 



480 



att gca ccc tec ate tat ggg cat gaa gac ate aag aga ggc ctg get 
lie Ala Pro Ser He Tyr Gly His Glu Asp He Lys Arg Gly Leu Ala 

485 490 495 



1488 



ctg gec ctg ttt gga ggg gag ccc aag aac cca ggt gga aag cac aag 1536 
Leu Ala Leu Phe Gly Gly Glu Pro Lys Asn Pro Gly Gly Lys His Lys 
500 505 510 

gtt cga ggt gac att aat gtg etc ttg tgt ggg gac cct ggc aca gca 1584 
Val Arg Gly Asp He Asn Val Leu Leu Cys Gly Asp Pro Gly Thr Ala 

515 520 525 

aag tec caa ttc etc aaa tac ate gag aaa gtg tct age cgt gec ate 1632 
Lys Ser Gin Phe Leu Lys Tyr He Glu Lys Val Ser Ser Arg Ala He 
530 535 540 



ttc acc act ggc cag ggt gcg tea gca gtg ggt etc acc gcg tac gtt 1680 
Phe Thr Thr Gly Gin Gly Ala Ser Ala Val Gly Leu Thr Ala Tyr Val 

545 550 555 560 

cag egg cat ccc gtc age aga gag tgg acc tta gag gcg gga gee ctg 1728 
Gin Arg His Pro Val Ser Arg Glu Trp Thr Leu Glu Ala Gly Ala Leu 
565 570 575 



gtt ctg get gac egg ggg gtg tgt etc att gac gag ttt gac aag atg 1776 
Val Leu Ala Asp Arg Gly Val Cys Leu He Asp Glu Phe Asp Lys Met 
580 585 590 
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aat gac cag gac agg acc age ate cac gag gec atg gaa cag caa age 1824 
Asn Asp Gin Asp Arg Thr Ser lie His Glu Ala Met Glu Gin Gin Ser 
595 600 605 

ate tec ate tec aag get ggc ate gtt acc teg ctg caa gee cgc tgc 1872 
He Ser He Ser Lys Ala Gly He Val Thr Ser Leu Gin Ala Arg Cys 
610 615 620 

act gtc ata get get gee aac ccc ata gga ggc cgc tac gac cct tea 1920 
Thr Val He Ala Ala Ala Asn Pro lie Gly Gly Arg Tyr Asp Pro Ser 
625 630 635 640 

ctg acc ttc tea gag aat gta gac etc aca gag ccc ate att tec cgc 1968 
Leu Thr Phe Ser Glu Asn Val Asp Leu Thr Glu Pro lie lie Ser Arg 

645 650 655 

ttt gat gtc ctg tgt gtg gtg agg gac act gtt gat cca gtt cag gat 2016 
Phe Asp Val Leu Cys Val Val Arg Asp Thr Val Asp Pro Val Gin Asp 
660 665 670 

gag atg ctg gee cgc ttt gtg gtt ggc age cac gtc aga cac cac ccc 2064 
Glu Met Leu Ala Arg Phe Val Val Gly Ser His Val Arg His His Pro 
675 680 685 

agt aac aag aag gat gaa ggg ttg act aat ggt ggc acc ttg gag cca 2112 
Ser Asn Lys Lys Asp Glu Gly Leu Thr Asn Gly Gly Thr Leu Glu Pro 
690 695 700 
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gcc atg ccc aac aca tat ggc gtg gag ccc ctg cct cag gag gtg ctg 2160 
Ala Met Pro Asn Thr Tyr Gly Val Glu Pro Leu Pro Gin Glu Val Leu 
705 710 715 720 



aag aag tat ate ate tat gcc aag gag agg gtc cgc ccg aag etc aac 2208 
Lys Lys Tyr lie lie Tyr Ala Lys Glu Arg Val Arg Pro Lys Leu Asn 
725 730 735 

cag atg gac cag gat aaa gtg gcc agg atg tac agt gac ctg agg aag 2256 
Gin Met Asp Gin Asp Lys Val Ala Arg Met Tyr Ser Asp Leu Arg Lys 
740 745 750 

gag tec atg gca acg ggc age att ccc ate acg gtg cgc cac ate gag 2304 
Glu Ser Met Ala Thr Gly Ser lie Pro He Thr Val Arg His lie Glu 

755 760 765 

tec atg ate cgc atg gcc gag gcc cat gcc cgc atg cac ctg egg gac 2352 
Ser Met He Arg Met Ala Glu Ala His Ala Arg Met His Leu Arg Asp 
770 775 " 780 

tac gtg atg gaa gac gat gtc aac atg gcc ate cga gtg atg atg gag 2400 
Tyr Val Met Glu Asp Asp Val Asn Met Ala lie Arg Val Met Met Glu 
785 790 795 800 



age ttc att gac acc cag aag ttc age gtc atg egg agt atg cgc aag 2448 
Ser Phe He Asp Thr Gin Lys Phe Ser Val Met Arg Ser Met Arg Lys 
805 810 815 



act ttt gcc egg tat etc tec ttc egg cga gat aac aat gat ctg ctg 2496 

6 8 m®# 2003-302 8 855 
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Thr Phe Ala Arg Tyr Leu Ser Phe Arg Arg Asp Asn Asn Asp Leu Leu 
820 825 830 

etc ttc ata ctg aag cag ttg gtg get gag cag gtg aca tat caa cgc 2544 
Leu Phe lie Leu Lys Gin Leu Val Ala Glu Gin Val Thr Tyr Gin Arg 
835 840 845 

aac cgc ttt ggg gee cag cag gac ace att gaa ata cct gag aag gat 2592 
Asn Arg Phe Gly Ala Gin Gin Asp Thr He Glu He Pro Glu Lys Asp 

850 855 860 

ctg atg gac aag gee agg cag ate aat att cac aac etc tct gee ttc 2640 
Leu Met Asp Lys Ala Arg Gin lie Asn He His Asn Leu Ser Ala Phe 
865 870 875 880 



tac gac age gac etc ttc aaa ttc aac aag ttc age cgt gac ctg aaa 
Tyr Asp Ser Asp Leu Phe Lys Phe Asn Lys Phe Ser Arg Asp Leu Lys 
885 890 895 



2688 



cgc aaa ctg ate eta cag cag ttc tga 
Arg Lys Leu He Leu Gin Gin Phe 

900 905 



2715 



<210> 5 
<211> 904 
<212> PRT 

<213> Mus musculus 



6 9 
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<400> 5 

Met Ala Glu Ser Ser Glu Ser Leu Ser Ala Ser Ser Pro Ala Arg Gin 

15 10 15 

Arg Arg Arg He Ser Asp Pro Leu Thr Ser Ser Pro Gly Arg Ser Ser 

20 25 30 

Arg Arg Ala Asp Ala Leu Thr Ser Ser Pro Gly Arg Asp Leu Pro Pro 

35 40 45 

Phe Glu Asp Glu Ser Glu Gly Leu Leu Gly Thr Glu Gly Pro Met Glu 

50 55 60 

Glu Glu Glu Asp Gly Glu Glu Leu lie Gly Asp Gly Met Glu Arg Asp 
65 70 75 80 

Tyr Arg Pro lie Pro Glu Leu Asp Val Tyr Glu Ala Glu Gly Leu Ala 

85 90 95 

Leu Asp Asp Glu Asp Val Glu Glu Leu Thr Ala Ser Gin Arg Glu Ala 

100 105 110 

Ala Glu Arg Thr Met Arg Gin Arg Asp Arg Glu Ala Gly Arg Gly Leu 

115 120 125 

Gly Arg Met Arg Arg Gly Leu Leu Tyr Asp Ser Ser Glu Glu Asp Glu 

130 135 140 

Glu Arg Pro Ala Arg Lys Arg Arg His Val Glu Arg Ala Thr Glu Asp 
145 150 155 160 

Gly Glu Glu Asp Glu Glu Met He Glu Ser He Glu Asn Leu Glu Asp 

165 170 175 

Leu Lys Gly His Ser Val Arg Glu Arg Val Ser Met Ala Gly Pro Arg 

180 185 190 

Leu Glu He His His Arg Phe Lys Asn Phe Leu Arg Thr His Val Asp 

195 200 205 

Ser His Gly His Asn Val Phe Lys Glu Arg He Ser Asp Met Cys Lys 
210 215 220 
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Glu Asn Arg Glu Ser Leu Val Val Asn Tyr Glu Asp Leu Ala Ala Arg 
225 230 235 240 

Glu His Val Leu Ala Tyr Phe Leu Pro Glu Ala Pro Ala Glu Leu Leu 

245 250 255 

Gin He Phe Asp Glu Ala Ala Leu Glu Val Val Leu Ala Met Tyr Pro 

260 265 270 

Lys Tyr Asp Arg lie Thr Asn His He His Val Arg He Ser His Leu 

275 280 285 

Pro Leu Val Glu Glu Leu Arg Ser Leu Arg Gin Leu His Leu Asn Gin 

290 295 300 

Leu He Arg Thr Ser Gly Val Val Thr Ser Cys Thr Gly Val Leu Pro 
305 310 315 320 

Gin Leu Ser Met Val Lys Tyr Asn Cys Ser Lys Cys Asn Phe Val Leu 

325 330 335 

Gly Pro Phe Cys Gin Ser Gin Asn Gin Glu Val Lys Pro Gly Ser Cys 

340 345 350 

Pro Glu Cys Gin Ser Ala Gly Pro Phe Glu He Asn Met Glu Glu Thr 

355 360 365 

He Tyr Gin Asn Tyr Gin Arg He Arg He Gin Glu Ser Pro Gly Lys 

370 375 380 

Val Ala Ala Gly Arg Leu Pro Arg Ser Lys Asp Ala He Leu Leu Ala 
385 390 395 400 

Asp Leu Val Asp Ser Cys Lys Pro Gly Asp Glu He Glu Leu Thr Gly 

405 410 415 

He Tyr His Asn Asn Tyr Asp Gly Ser Leu Asn Thr Ala Asn Gly Phe 

420 425 430 

Pro Val Phe Ala Thr lie lie Leu Ala Asn His Val Ala Lys Lys Asp 

435 440 445 

Asn Lys Val Ala Val Gly Glu Leu Thr Asp Glu Asp Val Lys Met He 
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•450 455 460 

Thr Gly Leu Ser Lys Asp Gin Gin lie Gly Glu Lys lie Phe Ala Ser 
465 470 475 480 

He Ala Pro Ser He Tyr Gly His Glu Asp He Lys Arg Gly Leu Ala 

485 490 495 

Leu Ala Leu Phe Gly Gly Glu Pro Lys Asn Pro Gly Gly Lys His Lys 

500 505 . 510 

Val Arg Gly Asp He Asn Val Leu Leu Cys Gly Asp Pro Gly Thr Ala 

515 520 525 

Lys Ser Gin Phe Leu Lys Tyr He Glu Lys Val Ser Ser Arg Ala lie 

530 535 540 

Phe Thr Thr Gly Gin Gly Ala Ser Ala Val Gly Leu Thr Ala Tyr Val 
545 550 555 560 

Gin Arg His Pro Val Ser Arg Glu Trp Thr Leu Glu Ala Gly Ala Leu 

565 570 575 

Val Leu Ala Asp Arg Gly Val Cys Leu He Asp Glu Phe Asp Lys Met 

580 585 590 

Asn Asp Gin Asp Arg Thr Ser He His Glu Ala Met Glu Gin Gin Ser 

595 600 605 

He Ser lie Ser Lys Ala Gly He Val Thr Ser Leu Gin Ala Arg Cys 

610 615 620 

Thr Val lie Ala Ala Ala Asn Pro He Gly Gly Arg Tyr Asp Pro Ser 
625 630 635 640 

Leu Thr Phe Ser Glu Asn Val Asp Leu Thr Glu Pro lie He Ser Arg 

645 650 655 

Phe Asp Val Leu Cys Val Val Arg Asp Thr Val Asp Pro Val Gin Asp 

660 665 670 

Glu Met Leu Ala Arg Phe Val Val Gly Ser His Val Arg His His Pro 
675 680 685 
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Ser Asn Lys Lys Asp Glu Gly Leu Thr Asn Gly Gly Thr Leu Glu Pro 

690 695 700 

Ala Met Pro Asn Thr Tyr Gly Val Glu Pro Leu Pro Gin Glu Val Leu 
705 710 715 720 

Lys Lys Tyr He He Tyr Ala Lys Glu Arg Val Arg Pro Lys Leu Asn '. 

725 730 735 

Gin Met Asp Gin Asp Lys Val Ala Arg Met Tyr Ser Asp Leu Arg Lys 

740 745 750 

Glu Ser Met Ala Thr Gly Ser lie Pro He Thr Val Arg His He Glu 

755 760 765 

Ser Met lie Arg Met Ala Glu Ala His Ala Arg Met His Leu Arg Asp 

770 775 780 

Tyr Val Met Glu Asp Asp Val Asn Met Ala lie Arg Val Met Met Glu 
785 790 795 800 

Ser Phe He Asp Thr Gin Lys Phe Ser Val Met Arg Ser Met Arg Lys 

805 810 815 

Thr Phe Ala Arg Tyr Leu Ser Phe Arg Arg Asp Asn Asn Asp Leu Leu 

820 825 830 

Leu Phe He Leu Lys Gin Leu Val Ala Glu Gin Val Thr Tyr Gin Arg 

835 840 845 

Asn Arg Phe Gly Ala Gin Gin Asp Thr He Glu lie Pro Glu Lys Asp 

850 855 860 

Leu Met Asp Lys Ala Arg Gin He Asn lie His Asn Leu Ser Ala Phe 
865 870 875 880 

Tyr Asp Ser Asp Leu Phe Lys Phe Asn Lys Phe Ser Arg Asp Leu Lys 

885 890 895 

Arg Lys Leu lie Leu Gin Gin Phe 
900 
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<210> 6 
<211> 3187 
<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (133) .. (1857) 
<400> 6 

gaattcggca cgagttggag acggcgaccc aggcatctgg ggagcacaga agtcgtactc 60 
ccttaaaccc tgctttgctc cccctgtgga tgtaacccct tagctggcat tttgcatctc 120 



aattggcttg tg atg gag gcg tct ttg ggg att cag atg gat gag cca atg 171 
Met Glu Ala Ser. Leu Gly He Gin Met Asp Glu Pro Met 
1 5 10 



get ttt tct ccc cag cgt gac egg ttt cag get gaa ggc tct tta aaa 219 
Ala Phe Ser Pro Gin Arg Asp Arg Phe Gin Ala Glu Gly Ser Leu Lys 
15 20 25 

aaa aac gag cag aat ttt aaa ctt gca ggt gtt aaa aaa gat att gag 267 
Lys Asn Glu Gin Asn Phe Lys Leu Ala Gly Val Lys Lys Asp lie Glu 
30 35 40 45 



aag ctt tat gaa get gta cca cag ctt agt aat gtg ttt aag att gag 315 
Lys Leu Tyr Glu Ala Val Pro Gin Leu Ser Asn Val Phe Lys lie Glu 
50 55 60 
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gac aaa att gga gaa ggc act ttc age tct gtt tat ttg gec aca gca 363 
Asp Lys He Gly Glu Gly Thr Phe Ser Ser Val Tyr Leu Ala Thr Ala 

65 70 75 

cag tta caa gta gga cct gaa gag aaa att get eta aaa cac ttg att .411 
Gin Leu Gin Val Gly Pro Glu Glu Lys lie Ala Leu Lys His Leu lie 
80 85 90 

cca aca agt cat cct ata aga att gca get gaa ctt cag tgc eta aca 459 
Pro Thr Ser His Pro He Arg lie Ala Ala Glu Leu Gin Cys Leu Thr 
95 100 105 

gtg get ggg ggg caa gat aat gtc atg gga gtt aaa tac tgc ttt agg 507 
Val Ala Gly Gly Gin Asp Asn Val Met Gly Val Lys Tyr Cys Phe Arg 
110 115 120 125 

aag aat gat cat gta gtt att get atg cca tat ctg gag cat gag teg 555 
Lys Asn Asp His Val Val He Ala Met Pro Tyr Leu Glu His Glu Ser 
130 135 140 

ttt ttg gac att ctg aat tct ctt tec ttt caa gaa gta egg gaa tat 603 
Phe Leu Asp lie Leu Asn Ser Leu Ser Phe Gin Glu Val Arg Glu Tyr 
145 150 155 

atg ctt aat ctg ttc aaa get ttg aaa cgc att cat cag ttt ggt att 651 
Met Leu Asn Leu Phe Lys Ala Leu Lys Arg He His Gin Phe Gly He 
160 165 170 
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gtt cac cgt gat gtt aag ccc age aat ttt tta tat aat agg cgc ctg 699 
Val His Arg Asp Val Lys Pro Ser Asn Phe Leu Tyr Asn Arg Arg Leu 
175 180 185 

aaa aag tat gec ttg gta gac ttt ggt ttg gec caa gga acc cat gat 747 
Lys Lys Tyr Ala Leu Val Asp Phe Gly Leu Ala Gin Gly Thr His Asp 
190 195 200 205 

acg aaa ata gag ctt ctt aaa ttt gtc cag tct gaa get cag cag gaa 795 
Thr Lys He Glu Leu Leu Lys Phe Val Gin Ser Glu Ala Gin Gin Glu 
210 215 220 

agg tgt tea caa aac aaa tec cac ata ate aca gga aac aag att cca 843 
Arg Cys Ser Gin Asn Lys Ser His lie lie Thr Gly Asn Lys lie Pro 

225 230 235 

ctg agt ggc cca gta cct aag gag ctg gat cag cag tec acc aca aaa 891 
Leu Ser Gly Pro Val Pro Lys Glu Leu Asp Gin Gin Ser Thr Thr Lys 
240 245 250 

get tct gtt aaa aga ccc tac aca aat gca caa att cag att aaa caa 939 
Ala Ser Val Lys Arg Pro Tyr Thr Asn Ala Gin lie Gin lie Lys Gin 

255 260 265 

gga aaa gac gga aag gag gga tct gta ggc ctt tct gtc cag cgc tct 987 
Gly Lys Asp Gly Lys Glu Gly Ser Val Gly Leu Ser Val Gin Arg Ser 
270 275 280 285 

gtt ttt gga gaa aga aat ttc aat ata cac age tec att tea cat gag 1035 
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Val Phe Gly Glu Arg Asn Phe Asn lie His Ser Ser lie Ser His Glu 
290 295 300 

age cct gca gtg aaa etc atg aag cag tea aag act gtg gat gta ctg 1083 
Ser Pro Ala Val Lys Leu Met Lys Gin Ser Lys Thr Val Asp Val Leu 
305 310 315 

tct aga aag tta gca aca aaa aag aag get att tct acg aaa gtt atg 1131 
Ser Arg Lys Leu Ala Thr Lys Lys Lys Ala lie Ser Thr Lys Val Met 

320 325 330 

aat agt get gtg atg agg aaa act gec agt tct tgc cca get age ctg 1179 
Asn Ser Ala Val Met Arg Lys Thr Ala Ser Ser Cys Pro Ala Ser Leu 

335 340 345 

acc tgt gac tgc tat gca aca gat aaa gtt tgt agt att tgc ctt tea 1227 
Thr Cys Asp Cys Tyr Ala Thr Asp Lys Val Cys Ser lie Cys Leu Ser 

350 355 • 360 365 

agg cgt cag cag gtt gec cct agg gca ggt aca cca gga ttc aga gca 1275 
Arg Arg Gin Gin Val Ala Pro Arg Ala Gly Thr Pro Gly Phe Arg Ala 

370 375 380 

cca gag gtc ttg aca aag tgc ccc aat caa act aca gca att gac atg 1323 
Pro Glu Val Leu Thr Lys Cys Pro Asn Gin Thr Thr Ala lie Asp Met 

385 390 395 



tgg tct gca ggt gtc ata ttt ctt tct ttg ctt agt gga cga tat cca 1371 
Trp Ser Ala Gly Val He Phe Leu Ser Leu Leu Ser Gly Arg Tyr Pro 
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400 405 410 

ttt tat aaa gca agt gat gat tta act get ttg gec caa att atg aca 1419 
Phe Tyr Lys Ala Ser Asp Asp Leu Thr Ala Leu Ala Gin lie Met Thr 
415 420 425 

att agg gga tec aga gaa act ate caa get get aaa act ttt ggg aaa 1467 
He Arg Gly Ser Arg Glu Thr He Gin Ala Ala Lys Thr Phe Gly Lys 
430 435 440 445 

tea ata tta tgt age aaa gaa gtt cca gca caa gac ttg aga aaa etc 1515 
Ser He Leu Cys Ser Lys Glu Val Pro Ala Gin Asp Leu Arg Lys Leu 
450 455 460 

tgt gag aga etc agg ggt atg gat tct age act ccc aag tta aca agt 1563 
Cys Glu Arg Leu Arg Gly Met Asp Ser Ser Thr Pro Lys Leu Thr Ser 
465 470 475 



gat ata caa ggg cat get tct cat caa cca get att tea gag aag act 1611 
Asp lie Gin Gly His Ala Ser His Gin Pro Ala He Ser Glu Lys Thr 
480 485 490 

gac cat aaa get tct tgc etc gtt caa aca cct cca gga caa tac tea 1659 
Asp His Lys Ala Ser Cys Leu Val Gin Thr Pro Pro Gly Gin Tyr Ser 
495 500 505 

ggg aat tea ttt aaa aag ggg gat agt aat age tgt gag cat tgt ttt 1707 
Gly Asn Ser Phe Lys Lys Gly Asp Ser Asn Ser Cys Glu His Cys Phe 
510 515 520 525 



miiE# 2003-3028855 



#2 002 — 067702 



gat gag tat aat acc aat tta gaa ggc tgg aat gag gta cct gat gaa 
Asp Glu Tyr Asn Thr Asn Leu Glu Gly Trp Asn Glu Val Pro Asp Glu 

530 535 540 

get tat gac ctg ctt gat aaa ctt eta gat eta aat cca get tea aga 
Ala Tyr Asp Leu Leu Asp Lys Leu Leu Asp Leu Asn Pro Ala Ser Arg 

545 550 555 

ata aca gca gaa gaa get ttg ttg cat cca ttt tit aaa gat atg age 
lie Thr Ala Glu Glu Ala Leu Leu His Pro Phe Phe Lys Asp Met Ser 
560 565 570 



1755 



1803 



1851 



ttg tga taatggatct tcatttaatg tttactgtta tgaggtagaa taaaaaagaa 1907 
Leu 

575 

tactttgtaa tagecacaag ttcttgttta gagaccagag caggattaat aatttatttt 1967 
aacattttag tgtttggtgg cacattctaa aatatagatt aagaatactt aaaatgcctg 2027 
ggatagttct tgggactaac aacatgatct tctttgagtt aaacctacct aagtagattt 2087 
taggtgggtt cctattaggt cagattttta gcttccctaa ttacctttca ctgacatata 2147 
cagaaaaagg agcagtttta gttttaatta attaaaatta acagatgtga tgaggattaa 2207 
atgaatcaaa agacttaatt tgtagattct tttagagtta tgagctaggt atagtttggg 2267 
gaaactcaac ctggtgctgg tgctcttaac aattttgtaa ataaagaaga taatttcctt 2327 
ttctagaggt acatattagg ccttttatga acactaaaac aatgaggaaa tgttggtcat 2387 
ggggcaaagt atcacttaaa attgaattca tccattttta aaaaacactt catgaaagca 2447 
ttctggtgtg aattgecatt tttttcttac tggcttctca attttcttcc ttctctgccc 2507 
ctacctaaaa cattctcctc ggaaattaca tggtgctgac cacaaagttt ctggatgttt 2567 
tattaaatat tgtaegtett tacagttggg aatttaaaat aatacataca ctggttgata 2627 
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aagggaagct gcaggaccaa ggtgaagatt gatagtccaa atgcttttct tttttgagtt 2687 
gtatattttt ggacaccatc ttagatataa ttaggtagct gctgaaagga aaagtgaata 2747 
cagaattgac ggtattattg gagatttttc ctctgcgtag agccatccag atctctgtat 2807 
cctgttttga ctaagtctta ggtgggttgg gaagacagat aatgaagtgt aggcaaagag 2867 
aaaaggaccc aagatagagg tttatattca gaaatggtat atatcaatga cagcatatca 2927 
aacttcctat gggaaaaagt ctggtgggtg gtcagctgac agatttccca tttagtagtc 2987 
atagaataca gaaatagttt agggacatgt attcattttg ttattttgag cattgatagg. 3047 
tcagtatatc tacctaatct gtttggtaag tataggatat ataaaccatt accattgatc 3107 
tgtcttatgc cataatctta aaaaaaaatt gaatgctctt gaatttgtat attcaataaa 3167 
gttatccttt tatatttttt 3187 



<210> 7 
<211> 574 
<212> PRT 

<213> Homo sapiens 
<400> 7 

Met Glu Ala Ser Leu Gly He Gin Met Asp Glu Pro Met Ala Phe Ser 

15 10 15 

Pro Gin Arg Asp Arg Phe Gin Ala Glu Gly Ser Leu Lys Lys Asn Glu 

20 25 30 

Gin Asn Phe Lys Leu Ala Gly Val Lys Lys Asp lie Glu Lys Leu Tyr 

35 40 45 

Glu Ala Val Pro Gin Leu Ser Asn Val Phe Lys He Glu Asp Lys He 

50 55 60 

Gly Glu Gly Thr Phe Ser Ser Val Tyr Leu Ala Thr Ala Gin Leu Gin 
65 70 75 80 

Val Gly Pro Glu Glu Lys lie Ala Leu Lys His Leu lie Pro Thr Ser 



2003-3028855 





#2002 — 0677. 0 2 




85 



95 



His Pro lie Arg lie Ala Ala Glu Leu Gin Cys Leu Thr Val Ala Gly 

100 105 110 

Gly Gin Asp Asn Val Met Gly Val Lys Tyr Cys Phe Arg Lys Asn Asp 

115 120 125 

His Val Val He Ala Met Pro Tyr Leu Glu His Glu Ser Phe Leu Asp 

130 135 140 

He Leu Asn Ser Leu Ser Phe Gin Glu Val Arg Glu Tyr Met Leu Asn 
145 150 155 160 

Leu Phe Lys Ala Leu Lys Arg lie His Gin Phe Gly lie Val His Arg 

165 170 175 

Asp Val Lys Pro Ser Asn Phe Leu Tyr Asn Arg Arg Leu Lys Lys Tyr 

180 185 190 

Ala Leu Val Asp Phe Gly Leu Ala Gin Gly Thr His Asp Thr Lys lie 

195 200 205 

Glu Leu Leu Lys Phe Val Gin Ser Glu Ala Gin Gin Glu Arg Cys Ser 

210 215 220 

Gin Asn Lys Ser His He lie Thr Gly Asn Lys lie Pro Leu Ser Gly 
225 230 235 240 

Pro Val Pro Lys Glu Leu Asp Gin Gin Ser Thr Thr Lys Ala Ser Val 

245 250 255 

Lys Arg Pro Tyr Thr Asn Ala Gin lie Gin lie Lys Gin Gly Lys Asp 

260 265 270 

Gly Lys Glu Gly Ser Val Gly Leu Ser Val Gin Arg Ser Val Phe Gly 

275 280 285 

Glu Arg Asn Phe Asn He His Ser Ser He Ser His Glu Ser Pro Ala 

290 295 300 

Val Lys Leu Met Lys Gin Ser Lys Thr Val Asp Val Leu Ser Arg Lys 
305 310 315 320 
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Leu Ala Thr Lys "Lys Lys Ala He Ser Thr Lys Val Met Asn Ser Ala 

325 330 335 

Val Met Arg Lys Thr Ala Ser Ser Gys Pro Ala Ser Leu Thr Cys Asp 

340 345 350 

Cys Tyr Ala Thr Asp Lys Val Cys Ser He Cys Leu Ser Arg Arg Gin 

355 360 365 

Gin Val Ala Pro Arg Ala Gly Thr Pro Gly Phe Arg Ala Pro Glu Val 

370 375 380 

Leu Thr Lys Cys Pro Asn Gin Thr Thr Ala lie Asp Met Trp Ser Ala 
385 390 395 400 

Gly Val He Phe Leu Ser Leu Leu Ser Gly Arg Tyr Pro Phe Tyr Lys 

405 410 415 

Ala Ser Asp Asp Leu Thr Ala Leu Ala Gin lie Met Thr He Arg Gly 

420 425 430 

Ser Arg Glu Thr lie Gin Ala Ala Lys Thr Phe Gly Lys Ser lie Leu 

435 440 445 

Cys Ser Lys Glu Val Pro Ala Gin Asp Leu Arg Lys Leu Cys Glu Arg 

450 455. 460 

Leu Arg Gly Met Asp Ser Ser Thr Pro Lys Leu Thr Ser Asp lie Gin 
465 470 475 480 

Gly His Ala Ser His Gin Pro Ala He Ser Glu Lys Thr Asp His Lys 

485 490 495 

Ala Ser Cys Leu Val Gin Thr Pro Pro Gly Gin Tyr Ser Gly Asn Ser 

500 505 510 

Phe Lys Lys Gly Asp Ser Asn Ser Cys Glu His Cys Phe Asp Glu Tyr 

515 520 525 

Asn Thr Asn Leu Glu Gly Trp Asn Glu Val pro Asp Glu Ala Tyr Asp 

530 535 540 

Leu Leu Asp Lys Leu Leu Asp Leu Asn Pro Ala Ser Arg lie Thr Ala 
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555 



560 



Glu Glu Ala Leu Leu His Pro Phe Phe Lys Asp Met Ser Leu 

565 570 



<210> 8 
<211> 2780 
<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (518) (2542) 
<400> 8 

aattcggcac gagctctctg aggctgcgcc aagacctgaa gcggcggacc gagagcccgg 60 
gtctgagact gagagagcaa cggaatggag gcggggtaga ggcggaaaca caacctgcag 120 
ggccagagcg aggcgcgaga aggacggcgg cgtgaggggg cggggcgcgc agcgcgagaa 180 
ggcaggcacg aggggcgagc gcgaggcggg gcacggcgcg tggcgtgaga cggggcgggg 240 
cgcgcgtatc ggcgccgcgg ccgcgtgacg cgttttcaaa tcttcaaccg ccgcagccca 300 
ctcgtttgtg ctttgcgcct tcctcctccg cgccttggag ccggatccgg ccccggaaac 360 
ccgacctgca gacgcggtac ctctactgcg tagaggccgt agctggcgga aggagagagg 420 
cggccgtcct gtcaacaggc cgggggaagc cgtgctttcg cggctgcccg gtgcgacact 480 

ttctccggac ccagcatgta ggtgccgggc gactgcc atg aac tec gga gec atg 535 

Met Asn Ser Gly Ala Met 
1 5 



agg ate cac agt aaa gga cat ttc cag ggt gga ate caa gtc aaa aat 583 
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Arg He His Ser Lys Gly His Phe Gin Gly Gly He Gin Val Lys Asn 
10 15 20 



gaa aaa aac aga cca tct ctg aaa tct ctg aaa act gat aac agg cca 631 

Glu Lys Asn Arg Pro Ser Leu Lys Ser Leu Lys Thr Asp Asn Arg Pro 

25 30 35 

gaa aaa tec aaa tgt aag cca ctt tgg gga aaa gta ttt tac ctt gac 679 

Glu Lys Ser Lys Cys Lys Pro Leu Trp Gly Lys Val Phe Tyr Leu Asp 
40 45 50 

tta cct tct gtc acc ata tct gaa aaa ctt caa aag gac att aag gat 727 

Leu Pro Ser Val Thr He Ser Glu Lys Leu Gin Lys Asp He Lys Asp 

55 60 65 70 

ctg gga ggg cga gtt gaa gaa ttt etc age aaa gat ate agt tat ctt 775 

Leu Gly Gly Arg Val Glu Glu Phe Leu Ser Lys Asp lie Ser Tyr Leu 

75 80 85 

att tea aat aag aag gaa get aaa ttt gca caa acc ttg ggt cga att 823 

He Ser Asn Lys Lys Glu Ala Lys Phe Ala Gin Thr Leu Gly Arg He 

90 95 100 

tct cct gta cca agt cca gaa tct gca tat act gca gaa acc act tea 871 

Ser Pro Val Pro Ser Pro Glu Ser Ala Tyr Thr Ala Glu Thr Thr Ser 

105 110 115 

cct cat ccc age cat gat gga agt tea ttt aag tea cca gac aca gtg 919 

Pro His Pro Ser His Asp Gly Ser Ser Phe Lys Ser Pro Asp Thr Val 
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120 125 130 

tgt tta age aga gga aaa tta tta gtt gaa aaa get ate aag gac cat 967 
Cys Leu Ser Arg Gly Lys Leu Leu Val Glu Lys Ala He Lys Asp His 
135 140 145 150 

gat ttt att cct tea aat agt ata tta tea aat gec ttg tea tgg gga 1015 
Asp Phe lie Pro Ser Asn Ser He Leu Ser Asn Ala Leu Ser Trp Gly 
155 160 165 

gta aaa att ctt cat att gat gac att aga tac tac att gaa caa aag 1063 
Val Lys He Leu His He Asp Asp He Arg Tyr Tyr He Glu Gin Lys 
170 175 180 

aaa aaa gag ttg tat tta etc aag aaa tea agt act tea gta aga gat 1111 
Lys Lys Glu Leu Tyr Leu Leu Lys Lys Ser Ser Thr Ser Val Arg Asp 
185 190 195 

ggg ggc aaa aga gtt ggt agt ggt gca caa aaa aca aga aca gga aga 1159 
Gly Gly Lys Arg Val Gly Ser Gly Ala Gin Lys Thr Arg Thr Gly Arg 
200 205 210 

etc aaa aag cct ttt gta aag gtg gaa gat atg age caa ctt tat agg 1207 
Leu Lys Lys Pro Phe Val Lys Val Glu Asp Met Ser Gin Leu Tyr Arg 

215 220 225 230 

cca ttt tat ctt cag ctg acc aat atg cct ttt ata aat tat tct att 1255 
Pro Phe Tyr Leu Gin Leu Thr Asn Met Pro Phe lie Asn Tyr Ser lie 

235 240 245 
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cag aag ccc tgc agt cca ttt gat gta gac aag cca tct agt atg caa 1303 
Gin Lys Pro Cys Ser Pro Phe Asp Val Asp Lys Pro Ser Ser Met Gin 

250 255 260 



aag caa act cag gtt aaa eta aga ate caa aca gat ggc gat aag tat 1351 
Lys Gin Thr Gin Val Lys Leu Arg He Gin Thr Asp Gly Asp Lys Tyr 

. 265 270 275 



ggt gga acc tea att caa etc cag ttg aaa gag aag aag aaa aaa gga 1399 
Gly Gly Thr Ser He Gin Leu Gin Leu Lys Glu Lys Lys Lys Lys Gly 
280 285 290 

tat tgt gaa tgt tgc ttg cag aaa tat gaa gat eta gaa act cac ctt 1447 
Tyr Cys Glu Cys Cys Leu Gin Lys Tyr Glu Asp Leu Glu Thr His Leu 
295 300 305 310 

eta agt gag caa cac aga aac ttt gca cag agt aac cag tat caa gtt 1495 
Leu Ser Glu Gin His Arg Asn Phe Ala Gin Ser Asn Gin Tyr Gin Val 

315 320 325 



gtt gat gat att gta tct aag tta gtt ttt gac ttt gtg gaa tat gaa 1543 
Val Asp Asp lie Val Ser Lys Leu Val Phe Asp Phe Val Glu Tyr Glu 

330 • 335 340 

aag gac aca cct aaa aag aaa aga ata aaa tac agt gtt gga tec ctt 1591 
Lys Asp Thr Pro Lys Lys Lys Arg He Lys Tyr Ser Val Gly Ser Leu 
345 350 355 
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tct cct gtt tct gca agt gtc ctg aaa aag act gaa caa aag gaa aaa 1639 
Ser Pro Val Ser Ala Ser Val Leu Lys Lys Thr Glu Gin Lys Glu Lys 

360 365 370 



gtg gaa ttg caa cat att tct cag aaa gat tgc cag gaa gat gat aca 1687 
Val Glu Leu Gin His He Ser Gin Lys Asp Cys Gin Glu Asp Asp Thr 
375 380 385 390 

aca gtg aag gag cag aat ttc ctg tat aaa gag acc cag gaa act gaa 1735 
Thr Val Lys Glu Gin Asn Phe Leu Tyr Lys Glu Thr Gin Glu Thr Glu 

395 400 405 



aaa aag etc ctg ttt att tea gag ccc ate ccc cac cct tea aat gaa 1783 
Lys Lys Leu Leu Phe lie Ser Glu Pro He Pro His Pro Ser Asn Glu 
410 415 420 

ttg aga ggg ctt aat gag aaa atg agt aat aaa tgt tec atg tta agt 1831 
Leu Arg Gly Leu Asn Glu Lys Met Ser Asn Lys Cys Ser Met Leu Ser 
425 430 435 

aca get gaa gat gac ata aga cag aat ttt aca cag eta cct eta cat 1879 
Thr Ala Glu Asp Asp lie Arg Gin Asn Phe Thr Gin Leu Pro Leu His 
440 445 450 

aaa aac aaa cag gaa tgc att ctt gac att tec gaa cac aca tta agt 1927 
Lys Asn Lys Gin Glu Cys He Leu Asp lie Ser Glu His Thr Leu Ser 
455 460 465 470 



gaa aat gac tta gaa gaa eta agg gta gat cac tat aaa tgt aac ata 1975 
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Gl 



u Asn Asp Leu Glu Glu Leu Arg Val Asp His Tyr Lys Cys Asn lie 



475 



480 485 



cag gca tct gta cat gtt tct gat ttc agt aca gat aat agt gga tct 2023 
Gin Ala Ser Val His Val Ser Asp Phe Ser Thr Asp Asn Ser Gly Ser 
490 495 500 

caa cca aaa cag aag tea gat act gtg ctt ttt cca gca aag gat etc 2071 
Gin Pro Lys Gin Lys Ser Asp Thr Val Leu Phe Pro Ala Lys Asp Leu 
505 510 515 

aag gaa aag gac ctt cat tea ata ttt act cat gat tct ggt ctg ata 2119 
Lys Glu Lys Asp Leu His Ser lie Phe Thr His Asp Ser Gly Leu lie 

520 525 530 



aca 



ata aac agt tea caa gag cac eta act gtt cag gca aag get cca 2167 
Thr' He Asn Ser Ser Gin Glu His Leu Thr Val Gin Ala Lys Ala Pro 

535 540 545 550 

ttc cat act cct cct gag gaa ccc aat gaa tgt gac ttc aag aat atg 2215 
Phe His Thr Pro Pro Glu Glu Pro Asn Glu Cys Asp Phe Lys Asn Met 

555 ■ 560 565 

gat agt tta cct tct ggt aaa ata cat cga aaa gtg aaa ata ata tta 2263 
Asp Ser Leu Pro Ser Gly Lys lie His Arg Lys Val Lys lie lie Leu 
570 575 580 

gga cga aat aga aaa gaa aat ctg gaa cca aat get gaa ttt gat aaa 2311 
Gly Arg Asn Arg Lys Glu Asn Leu Glu Pro Asn Ala Glu Phe Asp Lys 

8 8 ffiffE# 2003-3028855 




2359 
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2455 
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585 590 595 

aga act gaa ttt att aca caa gaa gaa aac aga att tgt agt tea ccg 
Arg Thr Glu Phe lie Thr Gin Glu Glu Asn Arg lie Gys Ser Ser Pro 
600 605 610 

gta cag tct tta eta gac ttg ttt cag act agt gaa gag aaa tea gaa 
Val Gin Ser Leu Leu Asp Leu Phe Gin Thr Ser Glu Glu Lys Ser Glu 

615 620 625 630 

ttt ttg ggt ttc aca age tac aca gaa aag agt ggt ata tgc aat gtt 
Phe Leu Gly Phe Thr Ser Tyr Thr Glu Lys Ser Gly He Cys Asn Val 

635 640 645 

tta gat att tgg gaa gag gaa aat tea gat aat ctg tta aca gcg ttt 
Leu Asp He Trp Glu Glu Glu Asn Ser Asp Asn Leu Leu Thr Ala Phe 

650 655 660 

ttc teg tec cct tea act tct aca ttt act ggc ttt tag aatttaaaaa 
Phe Ser Ser Pro Ser Thr Ser Thr Phe Thr Gly Phe 

665 . 670 675 

atgeataett ttcagaagtg ataaggatca tattcttgaa atttttataa atatgtatgg 2612 
aaattcttag gattttttta ccagctttgt ttacagaccc aaatgtaaat attaaaaata 2672 
aatatttgea attttctaca gaattgaata cctgttaaag aaaaattaca gaataaactt 2732 
gtgactggtc ttgttttaca ttaaaaaaaa aaaaaaaaaa aactcgag 2780 



2503 



2552 



<210> 9 
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<211> 674 
<212> PRT 

<213> Homo sapiens 
<400> 9 

Met Asn Ser Gly Ala Met Arg He His Ser Lys Gly His Phe Gin Gly 

1 5 10 15 

Gly He Gin Val Lys Asn Glu Lys Asn Arg Pro Ser Leu Lys Ser Leu 

20 25 30 

Lys Thr Asp Asn Arg Pro Glu Lys Ser Lys Cys Lys Pro Leu Trp Gly 

35 40 45 

Lys Val Phe Tyr Leu Asp Leu Pro Ser Val Thr He Ser Glu Lys Leu 

50 55 60 

Gin Lys Asp He Lys Asp Leu Gly Gly Arg Val Glu Glu Phe Leu Ser 
65 70 75 80 

Lys Asp lie Ser Tyr Leu lie Ser Asn Lys Lys Glu Ala Lys Phe Ala 

85 90 95 

Gin Thr Leu Gly Arg He Ser Pro Val Pro Ser Pro Glu Ser Ala Tyr 

100 105 110 

Thr Ala Glu Thr Thr Ser Pro His Pro Ser His Asp Gly Ser Ser Phe 

115 120 125 

Lys Ser Pro Asp Thr Val Cys Leu Ser Arg Gly Lys Leu Leu Val Glu 

130 135 140 

Lys Ala lie Lys Asp His Asp Phe He Pro Ser Asn Ser lie Leu Ser 
145 150 155 160 

Asn Ala Leu Ser Trp Gly Val Lys He Leu His lie Asp Asp lie Arg 

165 170 175 

Tyr Tyr lie Glu Gin Lys Lys Lys Glu Leu Tyr Leu Leu Lys Lys Ser 



180 



190 
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Ser Thr Ser Val Arg Asp Gly Gly Lys Arg Val Gly Ser Gly Ala Gin 

195 200 205 

Lys Thr Arg Thr Gly Arg Leu Lys Lys Pro Phe Val Lys Val Glu Asp 

210 215 220 

Met Ser Gin Leu Tyr Arg Pro Phe Tyr Leu Gin Leu Thr Asn Met Pro 
225 230 235 240 

Phe lie Asn Tyr Ser lie Gin Lys Pro Cys Ser Pro Phe Asp Val Asp 

245 250 255 

Lys Pro Ser Ser Met Gin Lys Gin Thr Gin Val Lys Leu Arg lie Gin 

260 265 270 

Thr Asp Gly Asp Lys Tyr Gly Gly Thr Ser lie Gin Leu Gin Leu Lys 

275 280 285 

Glu Lys Lys Lys Lys Gly Tyr Cys Glu Cys Cys Leu Gin Lys Tyr Glu 

290 295 300 

Asp Leu Glu Thr His Leu Leu Ser Glu Gin His Arg Asn Phe Ala Gin 
305 310 315 320 

Ser Asn Gin Tyr Gin Val Val Asp Asp He Val Ser Lys Leu Val Phe 

325 330 335 

Asp Phe Val Glu Tyr Glu Lys Asp Thr Pro Lys Lys Lys Arg lie Lys 

340 345 350 

Tyr Ser Val Gly Ser Leu Ser Pro Val Ser Ala Ser Val Leu Lys Lys 

355 360 365 

Thr Glu Gin Lys Glu Lys Val Glu Leu Gin His lie Ser Gin Lys Asp 

370 375 380 

Cys Gin Glu Asp Asp Thr Thr Val Lys Glu Gin Asn Phe Leu Tyr Lys 
385 390 395 400 

Glu Thr Gin Glu Thr Glu Lys Lys Leu Leu Phe lie Ser Glu Pro He 

405 410 415 

Pro His Pro Ser Asn Glu Leu Arg Gly Leu Asn Glu Lys Met Ser Asn 
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420 425 430 

Lys Cys Ser Met Leu Ser Thr Ala Glu Asp Asp lie Arg Gin Asn Phe 

435 440 445 

Thr Gin Leu Pro Leu His Lys Asn Lys Gin Glu Cys lie Leu Asp He 

450 455 460 

Ser Glu His Thr Leu Ser Glu Asn Asp Leu Glu Glu Leu Arg Val Asp 
465 470 475 480 

His Tyr Lys Cys Asn He Gin Ala Ser Val His Val Ser Asp Phe Ser 

485 490 495 

Thr Asp Asn Ser Gly Ser Gin Pro Lys Gin Lys Ser Asp Thr Val Leu 

500 505 510 

Phe Pro Ala Lys Asp Leu Lys Glu Lys Asp Leu His Ser lie Phe Thr 

515 520 525 

His Asp Ser Gly Leu lie Thr lie Asn Ser Ser Gin Glu His Leu Thr 

530 535 540 

Val Gin Ala Lys Ala Pro Phe His Thr Pro Pro Glu Glu Pro Asn Glu 
545 550 555 560 

Cys Asp Phe Lys Asn Met Asp Ser Leu Pro Ser Gly Lys He His Arg 

565 570 575 

Lys Val Lys lie He Leu Gly Arg Asn Arg Lys Glu Asn Leu Glu Pro 

580 585 590 

Asn Ala Glu Phe Asp Lys Arg Thr Glu Phe He Thr Gin Glu Glu Asn 

595 600 605 

Arg He Cys Ser Ser Pro Val Gin Ser Leu Leu Asp Leu Phe Gin Thr 

610 615 620 

Ser Glu Glu Lys Ser Glu Phe Leu Gly Phe Thr Ser Tyr Thr Glu Lys 
625 630 635 640 

Ser Gly He Cys Asn Val Leu Asp lie Trp Glu Glu Glu Asn Ser Asp 
645 650 655 
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Asn Leu Leu Thr Ala Phe Phe Ser Ser Pro Ser Thr Ser Thr Phe Thr 
660 665 670 

Gly Phe 



<210> 10 
<211> 176 
<212> PRT 

<213> Homo sapiens 
<400> 10 

Asp He Arg Tyr Tyr lie Glu Gin Lys Lys Lys Glu Leu Tyr Leu Leu 

1.5 10 15 

Lys Lys Ser Ser Thr Ser Val Arg Asp Gly Gly Lys Arg Val Gly Ser 
20 25 30 

Gly Ala Gin Lys Thr Arg Thr Gly Arg Leu Lys Lys Pro Phe Val Lys 

35 40 45 

Val Glu Asp Met Ser Gin Leu Tyr Arg Pro Phe Tyr Leu Gin Leu Thr 
50 55 60 

Asn Met Pro Phe He Asn Tyr Ser lie Gin Lys Pro Cys Ser Pro Phe 

65 ' 70 75 80 

Asp Val Asp Lys Pro Ser Ser Met Gin Lys Gin Thr Gin Val Lys Leu 
85 90 95 
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Arg lie Gin Thr Asp Gly Asp Lys Tyr Gly Gly Thr Ser lie Gin Leu 
100 105 110 

Gin Leu Lys Glu Lys Lys Lys Lys Gly Tyr Cys Glu Gys Cys Leu Gin 
115 120 125 

Lys Tyr Glu Asp Leu Glu Thr His Leu Leu Ser Glu Gin His Arg Asn 
130 135 140 

Phe Ala Gin Ser Asn Gin Tyr Gin Val Val Asp Asp lie Val Ser Lys 
145 150 155 160 



Leu Val Phe Asp Phe Val Glu Tyr Glu Lys Asp Thr Pro Lys Lys Lys 
165 170 175 



<210> 11 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 11 

cccaagcttg acattagata ctacattgaa 
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<210> 12 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 12 

ccggaattct ttctttttag gtgtgtcctt 30 



<210> 13 
<211> 11 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:TAT sequence 
<400> 13 

Tyr Gly Arg Lys Lys Arg Arg Gin Arg Arg Arg 
1 5 10 



<210> 14 
<211> 12 
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<212> DNA 



<213> Artificial Sequence 



<220> 



<223> Description of Artificial Sequenceran artificially 



synthesized adaptor sequence 



<400> 14 



aattgcggcc gc 



<210> 15 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencecan artificially 
synthesized primer sequence 

<400> 15 

ataagaatgc ggccgctaag aaggagatat acatatgtac ccctacgacg tg 52 

<210> 16 
<211> 37 
<212> DNA 

<213> Artificial Sequence 



9 6 
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w 

<220> 

<223> Description of Artificial Sequenceran artificially 
synthesized primer sequence 

<400> 16 

ataagaatgc ggccgcttat cacaagctca tatcttt 37 



<210> 17 
<211> 16 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequenceran artificially 
synthesized peptide sequence 

<400> 17 

Met Tyr Pro Tyr Asp Val Pro Asp Tyr Ala Phe Ser Pro Gin Arg Asp 
15 10 15 



<210> 18 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 

9 7 &8E# 2003-3028855 
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synthesized primer sequence 



<400> 18 



cacggatcca tggcatccag cccggccca 



29 



<210> 19 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequenceran artificially 
synthesized primer sequence 

<400> 19 

gtgctcgagc atcgctgtca tacaggagcc 

<210> 20 

<211> 1.0 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized peptide sequence 



<220> 
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<221> M0D_RES 
<222> (9) 

<223> PHOSPHORYLATION 
<400> 20 

Cys Arg Gly Asn Asp Pro Leu Thr Ser Ser 
1 5 10 



<210> 21 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencer artificially 
synthesized peptide sequence 

<400> 21 

Cys Arg Gly Asn Asp Pro Leu Thr Ser Ser 
1 5 10 

[Hi] lihASK, m^mmhu, e*tw«»»Hi«i/cfpiic»tf*, wti 

f-M £. mot i f -COD IBS & ^ U o 

[® 2 ] mMcm2-phospho-S17tf ijjrn -f/l/ffttt©*** **• ^ * 
S%*. H*U IMItt* BOim|Ci3W**«t ««tt»»«(w/«l)t*t 

m s 3 cdc7-ASK*#»flSttw*t©«a*y >»fcWHWft«M£i>fc*s* 
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[|S 6] WteT-ASK*** OM^L WT) , £ J: 0P#«ttfflCdt7-ASK«^ (K 
[07] 9i;*7-f^#.-ry«fe>fi:ELISittlCJ:*, y :/flHfc**«tt© 



10 0 
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01 1 10 100 1000 10000 

ffii*i8&(ng/ml) 

[03] 

Cdc7-ASK ®.£&07&&.mj£ 




1.0 10.0 
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[04] 
120 r 




50 100 
&l£f$IW (min) 



3 
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[06] 
1 

0.9 

0.8 

0.7 

| 0.6 
m 

So.5 

m 



fHfcM Cdc7/ASK «^tt:*rtl*^JSttftiUfc 
Cdc7/ASK«a<**ffll>fc 




[07] 




0.01 



0.1 



4 
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1 10 100 1000 

n*»»s cum) 
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ttW»**«W*. r©****K«**^ **ft^«<OCdc7-ASK*^-- 
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ffi M A 



lam* (3 9 6 0 2 0 8 0 0] 

1. J«*U!H 1 9 9 8# 2I24H 



i 
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m m A 



(598150570] 
1 . ^55#^ 3 1998^10^300 

& ffi jfOCfBliiSHffl 5 - 7 - 8 i/^>^-^ffl6 2 0# 



2 
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& m a m m m m 



(390004097] 



1. II¥^0 1 9 9 8^ 7JI22H 

& m t^i^it *2*©ft 3 r s 5 # i o t ftjefWAow 

tf;i>5 F 



3 
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[0 0 0 1] 
[0 0 0 2] 

[^3fc<z>ifcfl5] 

n d Kwm.>m% ?7<4rtk. * < * 

[0 0 0 3] 

ii«#3fe7 7>fA}t suss. a«©ea«*7r-f/t4:© 

[0 0 0 4] 

H*»** i ] 

^ffl#^H4 4 7 8 4 8 9 #BJ!#B# 

2 7 5 0 3 4 5 
[0 0 0 5] 



2 
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~3 o mmiij %/bz&mf¥mzTmtfz> *?4?w<y bm^wtmm^ 

[0 0 0 6] 

2 0 mm X »J * $ V% ft 4*SSC tfiffS^il #«f ffi 7T-frt 
illtS, MiH 7^7««*8 5f (1 9 9 3^101^!) eft, 

&»m<Z)«?&##3ft:7 7>fAJ:y:*£< (M*.«0.8~1.2%) , ^-F^ 
-/l/F&fc/J>2< (Miil $£:R0. 8 5 ytt mlC^V%T 3 — 5 *t m, fcfcft 1 . 5 
5 nm\ZlB\^X 5. 5~7. 5/im) b]MS3t&^ V*£. 
[0 0 0 7] 

to, ±IB^> >f n 7. =2 - ^ffi«««#3tt 7 7 >f AJCffi v% & *ifc#51A9 * - * tt 
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[0 0 0 8] 

co««##3fe7T-f /tfc<o««K:|»r*«*a^*«>•C4^Sv^%<Z)^:^^««« 

[0 0 0 9] 

^W© Eg^lHW^©^ A? * - * SrSKSHt-r « £ t £ <fc y , * n h - 

© n T £ <fc OfJ* * 9 y F K&m £ tlT & 3 77>f;W o.. 
T, VfV F&#7 0 ~ 9 0 # mT*& y , jS^itf #W©E&# 21~32/tmt 

&y, is*^#fii5ra©isii»^6'-i 7 /tm-efey, ar^^^yFi:©^!^ 

g#0. 3~0. 5%tfe§ii:?:#ftt§iIf#^77^Ai:J:o« 

[0 0 10] 

jS*##as©tt#& 2 2 — 2 8 #mi:U W<0lSIBI& 8 . 5~ 

1 1 nmhh. ^-KKII^SSXl 0~ 4 J£U:i:U ?ft«0. 9 8/imlC^ 
WS s e-F:7-f-;i>F#£5. 3~6. 5 /tmi:t5ri:*Wt bv^ 

*K 1. 3 0 ^m^ffi«m^#^7r^A©#^lCtt, 

2 2-2 8 ^111211^ J«A##aPW©ISII»€:9~l 3 AmilU FfcJBtfr* 
^3X1 0~ 4 J£U:£U 3 0/im™5 : E-F7>f-;i/Ki&7. 

1 — 9. 0 /* mil "T -6 bV\, 

1. 4 0-1. 6 3 i»mf fflfit<S^77>f ACft^Ctt, 
3P©iit#3:2 2-2 8 /*mhU P&;fr#^BI^©l^lig£ 1 3 - 1 6 # mil U *B 
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;]/F1S£8. 5~10. 5 draft Z> Z.£tfW£ bV^ 

[0 0 1 1] 

mat. ^mmommuw^tyr^^-M^-tm^^mr^^. 

So 

ZfrbamnthTlZ, &&<D P A N D Alfiftft^ 7 AlCflJV^&frlT 
( F — 7 P ) bfcS^&JB^ 2 £bT, KVmZB 

2 o 3 <Dmmm-mmmmnx 1 7-2 ni%iiK-^tfeB 2 o 3 -si o 

[0 0 12] 

^^reo-fitft-RfS^^ T W A© # 9 * KStt 7 0 ~ 9 0 # m, J: »J b < tt 
7 7~8 3/tmt!5;ot^§. 2 ©*#D 2 1 ~ 3 2 m 

T***J, ^*##HP2. 2BB©iai»Rtt6~l 7^mTf*y, JtM^AttO 
. 3~0. 5%i:$tlTV>So 

3mmS,K£^£/J^<«;it^fg£&^ bfr%, F-?2>Mn 
A K#12 5/«m) ii^-T5l^©«fI^ : fe/J^<^S = 
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[0 0 13] 

7jA<Dm&. #lSjE7#-^aS2<Z>iaSS:2 2~2 8 AtmfcU j£##-58&2, 2 
|ig0D|!9Pg&8. 5-1 1/imfcU ^-F«®#f^£3X10~ 4 £U:£U IS 
£0. 9 8 nmJCfertS*- K7-T-.il/Fff «: 5. 3-6. 

i&22~28/ t mtU /&#tf#§P2, 2^«9~13/imtU =E- 
F*®Wfe3 X 1 0~ 4 g±ilU m*l. 3 O/naKHSWM-F^-f-* 
K#ft7. 1 — 9. 0 #mi:f£ LV^ 

1. 4 0-1. 6 3/tm#(l. 5 5^m) ffl««M7 7^;1®i 
#j^*##BP2<Z)fl:ff : l: 2 2-2 8 timUV. l&tlti^ 2, 2 55©® 
i^H-ie/tmtU €-KIM^3Xl 0~ 4 JgUl£U JfcRl. 5 
5 ti mlCfctf S^E- K7-T F« 8 . 5-10. 5 #mi:t*i^ff* t 

[0 0 14] 

^©jnn&m^s. 

©St€-K (xfifc yll) fC*fi-^^ffiJS#f^n x , n y ©H (n x -n 

• ) -efes^-F^B*f^BC^#1-scr:ii*^e>tiTv%So z.©^- KUtStf 

[0 0 15] 

HlKlSti^PANDA a«»t«**^ 7 7>f^i^ * ~ F*S«f * B 
», TIB^ (1) (P. L. Chu et. al: "Analytical Method for Ca 

lculation of Stress and Material Birefringence in Polarization-Maintaini 
ng Optical Fiber," J. of Lightwave Technol. Vol. LT-2, No. 5, Oct. 1984 

) o 
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[0 0 16] 



2EC / \„( d\ 

B = [CC2 -CC3)T 



l-v 



d 2 



{1-3 



d2 
-(1) 



[0 0 17] 

««T?*y, a 3 ttjs*##» 2 t 2 

fc*ftffl*J»MBlil©^»y. d 1 ttJ»*##«2(D*«Tf»y, d 2 tt3T 

[0 0 18] 
dtf>5£ (1) Tga^; (2) 
[0 0 19] 
[82] 



2EC 
l-v 



(«2 -<*$)T 



...(2) 



[0 0 2 0] 

is 2 -jK»KiB 2 0 3»in^3J5^fflv^&nTfiy, **3i©*inatt 

2001-009488 ##flg) . 
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(o 2 -a 3 ) TthXl. 69 



7 8 3 0 kg/mm 2 , vilUTO. 18 6, 
X 1 0~ 3 ^e><fit£JSv>£3hiCj:y, -M^^#^2<D#^^^-t 

[0 0 2.1] 

tfc, TfH^; (3.) 

[0 0 2 2] 
[Ifc3] 



+ 3 



•••(3) 



[0 0 2 3] 

F^Jg*T^B£:*£<-t3&*Mckju #/S;fr#MS2©tf1lD£:*:£< U IS* 
##gp 2, 2 laoDlSPBR Sr/hS < J: V%Z1 

[0 0 2 4] 

?5^y F#8 0 (im<DffimU&yb7 7^rtfc*D^T. F^JSff^ 
B2:-^i:bfe^©^*#^|S2CDii[#Di:, jS*##SP2. 2f|®OTRt 
©M*<Z>-#!£> ^ (1) £ffl^T#&£o r©^l:B2{3t 0 
[0 0 2 5] 

H2J:*K J^##3&2, 2TOrMR£$Kt-£r£JcJ:>;> *e- KHC»#f 

v ,^ o ^_ ]?4 ©UPgffcfc"^- -;b K@ (MFD) », - 

[0 0 2 6] 
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*t««^*5. *-F7*-7l/K4©2m*tt* #M2 0 0 1 -2 1 0 6 
4 8*Ktt*S*l^6J:3K:, m«t0. 8 dBiKaTttfifeftC 
3. 2%«TT?*S-^* ? * : *^ V% - /S*#-^§P2, 2W©IHIBRtt 

»2 1~3 2 Atm^-tSr^jbW* bV>. 

0®a^tt§i bVN„ 

[0 0 2 7] 

* fc, «e- KttJBtfT* 8 B tt, * 9 V 1 2 5 ix m©lt^#^7 7 >f AO# 

XI o -4 ^^^^^^^^^^^^^^*®^^^^^^ 0 ^° 

[0 0 2 8] 

ti s r h ^ ^ tit v> § „ 

[0 0 2 9] 



[0 0 3 0] 

* (4) iCfcV^ W x tt« 1 <D«t«JWfc7 T-f ^O*" K7-f F4 O 



C«4] 



•••(4) 



77 = 



— ~ 5- 2 2 
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»J, dtt*lfiJ:tf*2©«a#»3'67T>f «371^©f^ (Ifii 2 ^) 
[0 0 3 1] 

55; (4) fr*>, Ififtld^O^^S^Sr^-rSc d-Ofc***, ^ (4 

) ttTiasS; (5) 

[0 0 3 2] . 
[R5] 



77 = 



^ ^ 2 

\, JFl 2 + wl j 



(5) 



[0 0 3 3] 

©j^tcsKg-r* ^©^: (5) friom<ofrte&?K, 

^2©^?&#^:7 7^©MFD©^#:fc#V%«£, Ig^S&apttffiT b, ^ 
[0 0 3 4] 

*fe, W^Wg^fbV^, * (4) »T1B55 (6) 
[0 0 3 5] 



7] = exp 



•••(6) 



[0 0 3 6] 
[0 0 3 7T 



1 0 
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;i/K# t*6 Atm«_hT*fesri:*Wt uv> 0 tot, j£#tt£S&2, 2 

[0 0 3 8] 

S^mf, i. 30/tmf, feSVMil. 5 5 ti miTej^ 6>*lS £ fc##V*. 

mm (edfa) <DMnv-4?<Dmmmxy j r-frhisTm^*>ft2> a i 



[0 0 3 9] 

0 . 9 8 n m^mmmUWft 77-f /^M F D <Z>ft3HBtt, 9 9 V KS 1 2 5 
Am©f5l5fflIiTO77-fA'(Z)^, 6. 3/tm^5. i 
j|3|7 7 >f AlC$ft/T, MF D & 3fe 7 T-f /tiUfftl /im^ffotil 

bfcfct^«8S«*&IMH5S; (4) |CJ:y#«>fe*S*«:H4lC5% , t. 
[0 0 4 0] 

m-ftltfil tim$>Z>£., •TTffCR— MF D0Mjg^7 7 -f ASilbfei 
•^JCfcO. 44dB<»««ll*S:4CTb*^. 0. 4 4dB^ft»0. 2d 

AODM F D tt, 5. 3 * m&±fc**5&Jg#&* M 
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#2 0 0 3 — 0 5 1 1 9 4 

$!^C&§£^£>> «*0. 9 80mtC*$tt£MFD«5. 3-6. 5^mtf> 
[0 0 4 1] 

9 8 AtmlCfe»*MFDS:±SB«HK:|5SSbfcl&^ jSiJ##BI52, 

2ra©TOR», s. 5~i i /imattHrtfc-ts-fctfff*^- t&saKPgR 

[0 0 4 2] 

n«{C. 1. 4 0-1. 6 3 /. mf jB*«fi»ft77>f AC#t6ffIft«» 
1. 40-1. 6 3/tmfflfif«77>fAOi^ MF D<0f&*Htt 1 0 

e>ic&o£ 0 *««*&o. 5 dB^TJc^^,fci?)ic», *mm 

©JgJKCDl. 4 0-1. 6 3 /t mffJB«»«»ft77'f ^©MFDtt, «* 1 . 
5 5*»mlCi3VVt, 8. 0 ^ m^i:t £ 

£<Dif:*#«lC&Srfc#e>, MFDI*8. 5-10. 5/im0Wi:tS 
[0 0 4 3] 

[0 0 4 4] 
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1. S O/imMIfiM^T-fA^, MFD0^«li9. O^t'fe 
So JgiRIR$c&t&iS5£ (4) (CJ: MHIi*® 6 tC^"T «fe 3 &c&o fee 

40-1. 6 3#mf)B«Hft^7r>fAOMFDB, 30/imlc£ 

^J|^IfCa!S-il*e>, MFD»7. 1-9. 0/tm©|gfflWi: , rS3 
[0 0 4 5] 

^1. 3 0 /tmlCfeWSMFDS:±l3<6HlcR3tbfe»^ 2 
©IBIRRtt, 9~1 3 /tmCDlKHlfcfc^SSfctfJf*^- BtfgBWPSR^ 9 # m 
*»T?«, fS7J^W2i:aTl©^l5B^^^y^i^<^ t ^ ^-F^-f-/!/ 

[0 0 4 6] 

tot, r©HiW77^^S:, »7T>fA*(WI> **#l/-1f, l£S§ 
it; U L < /hSMfc-r * rii^is. 

[0 0 4 7] 



0. 9 1. 3 40-1. 6 3^^® 
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17r-f^0D#IS{CfefeoTli, *t\ HsJB#f«feA««o. 25%, 
0. 3 5%. 0. 4%. 0. 4 5%, 0. 6%. 1. 0%£&Z>£?K. fto^ 
-Vb> (Ge) tt»e>fe^rgR, ^&«^9F»««t 

[0 0 4 9] 

Bffift MCVDjS&MV^T^^fOftfllK:*^* (B) £B 2 0 3 ©®T®S* 
»K«ljre2 lS4%^»bfe^S:*i«^^*C^#^© : fcil^^^« 

@{c & s * t? w*-r 5 c: ic j: y , flffltftttft ii ft * 

[0 0 5 0] 

Mo^na-ffefflr^y u-bw^su 

[0 0 5 1] 

■Tfifcib, ®7iC^-TJ:e>{C, tlBl77^«ll0©Wllt3 0-4 0 
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z. ft r -f 7t©«3i7t 9 * - # fcSMtT* l ~ 6 ica* 

[0 0 5 3] 
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